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Abstract

A data tape is necessary for the storage of a
systematized collection of physico-mechanical proper-
ties of rocks. Specific programs permit the obtaining
of descriptive information on the data - ranges, means,
and counts. Statistical routines yield histograms,
scattergrams, and least squares equations. One objec-
tive is to provide information that can form the bhasis
for some degree of uniformity in such research. Ex-
perience with the programs yielded certain principles
and changes that would improve efficiency. It is
recommended that one choose an efficient means of
data storage, maintain a back-up data source and pre-
cise records, run all descriptive programs first,
process as many cases per run as possible, determine
common scales where necessary for later interpreta-
tion, and label output meaningfully.




l. INTRODUCTION

Several requests have been made for information on how the
statistical analyses used in Technical Report No. 2 have been
handled, especially with reference to the computer technigues
involved. The information in this supplement to Technical Report
No. 2 is a brief summary of these techniques. It includes both
specific examples of computer programs used to obtain the results

presented in Technical Report No. 2 and commentary on variations

and possible improvements. These programs are intended as a use-
ful guideline for those doing similar research on their own data
at their own facility.

2. DATA STORAGE
IEEEERNEER SEEUESE ST RN

The preliminary work involved transferring the data to mag-
netic tape for efficient storage. First, the data were recorded
on the coded sheets described in Appendix A of Technical Report
No. 2. The data on these sheets was then kevpunched on standard
80-column IBM cards. A scratch (temporary) tape was then created
from these cards. The data on this tape was subjected to the
standard UTILITY SORT routine for the IBM 7094. This procedure
provided a second scratch tape which contained the information
sorted according to rock type. The final operation involved the
use of a COBOL program to create a magnetic tape containing the
original data, sorted on rock type, in such a manner as was de-
sired for print-out. Note that the SORT routines often distin-
guish between a blank and a zero. Hence, it is to one's advantage
to be consistent in this respect when recording the data on the
coded sheets. For example, in our case, a three-character field
was allowed toaccommodate the number identifying different rock
types. When this number contained only two digits, say 22, it
was sometimes entered as 022 and sometimes as _22. Either way
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provide the necessary identification for the corresponding
data. But since the SORT routine considers these as two dif-
ferent things, the group of data for rock type #22 on our tape
is split, an undesirable situation as part appears in one
section of the tape and part in another.

Several copies of this tape have since been made because
constant use eventually results in bad spots that produce READ
PARITY errors. (One good copy should always be reserved as a
back-up tape.) Also, it was convenient to have several tapes
available in order to speed up the computer turn-around time.
For example, if each of two programs requested either tape
#544 or tape #630, it was possible to have both programs run-
ning at once, each using the same information but from different
tapes mounted on different tape drives. This could not have
been done if both programs requested tape #544 only. One of
the programs would have had to await the return of tape #544
before being run. (Our originéfnzape was created for the IBM
7094 because that was the computer in use at that time in our
Computer SciencesCenter. Since then, the CDC 6500 has re-
placed the 7094 as the principal computer being used. We are
now in the process of converting our tape to one internal to
the CDC in hopes that computer usage of the tape will be fa-
cilitated. Then, because of better turn-around time, it may
no longer be necessary to maintain several tapes.)

3. DESCRIPTIVE PROGRAMS
3.1 LISTING OF TAPE (pp. 13-15)

The first step after creating the data tape is to obtain
a complete listing of the tape. Only in this way will you be
assured that all the data have been successfully transferred
to the tape. Such a listing will also provide a useful record
for future reference. It should be noted aguin that one must
always maintain a duplicate tape as a back-up tape. Accidents
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or repeated usage can result in a tape that can no longer be
successfully read by the computer.

After having obtained a listing of the tape, one may want
to run programs that will provide for detailed information
about the data on the tape. Several of the included programs
are of tais nature,while others perform certain computations
on the data. Each program will now be corsidered individuallyv.
In the Conclusion, I will comment on other similar programs
that couvld be run and on certain approaches or changes that in
retrospect would have been more efficient and certainly less
time consuming.

3.2 COUNT PROGRAMS

Program # 1 (pp. 16-23) is run to obtain information on
the number of non-blank entries present for each of the vari-
ables on the tape. Each variable on each of the eight data
cards per setl/ is read and compared with a constant, B, that
is preset to blank. If the variable in question is non-blank,
i.e., not equal to B, a counter is increased. (Note that the
counters are initialized to zero as a precaution.) Otherwise,
the counter maintains its value and the program proceeds to
the next test, until all variables have been compared. The
program then reads another record from the tape and proceeds as
above. This process is repeated until all the data on the tape
is exhausted. The output from the program consists of a list-
ing of the variable names and the associated counts or N's.
(Note that the variables are tested against a blank value and
not zero because zero is a legitimate entry, i.e., a blank in-
dicates no data whereas zero is an acceptable value.)

If such a count is needed only for certain selected vari-
ables, then one need read only those particular values from

lz&ote that the eight cards that are referred to as a "data
set" in Technical Report No. 2 will be referred to as a
"record" with respect to the data tape.
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the tape. (See program ia, pp.24-26). Depending upon the manner
in which your data is set up on your tape, it may or may not be
necessary to provide for reading dummy information in order to
skip to the next record. For example, suppose we wish to con-
cern ourselves only with a variable - say A20 - on the A card.
Then in order for our DO LOOP to execute properly, one of two
alternatives is necessary. We could have the following READ and

FORMAT statements:
READ (1,1) A20
1 FORMAT (10X,A4///////)
where the seven slashes would cause the computer to skip the next

seven cards and begin reading again with the first card of the
next record, or we could read dummy variables as follows:

READ (1,1) A20

READ (1,3) B
READ (1,3) C
READ (1,3) D
READ (1,3) E
READ (1,3) F
READ (1,3) G

READ (1,3) H
FORMAT (10X,A4)
FORMAT (50X,AS5)

where the tape unit we are reading from is Tape 1. The latter
alternative is selected as safer since the interpretation of the
slashes is subject to variation depending on the particular
computer.

Program #2 (pp. 27-30) is a slight variation of Program
#1. For certain chosen variables, it is necessary to know how
many cases there are of non-blank entries for both variables for
the same data set. For this program, the required variables for
each record are read and then each variable for the particular
pair is compared against the blank. If both are non-blank, the
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; counter is incremented. Otherwise, the program goes on to the

? next test. After all pairs for a data set are processed, the g
variables for the next data set are read and compared. This H
procedure is repeated until all data on the tape‘is used. The

output is a iisting of the values of N for the various pairs.
Note that here, as previously, the reading and comparisons are
performed within the same DO LOOP. Because of the large quan-
tity of data, it is not feasible or even possible to read the
data into arrays and then perform the comparisons separately.

One further variation of these programs may be useful. It
may be necessary to obtain such information for the variables
within a particular rock type rather than over all rock types.
Such can be accomplished by reading in the rock type variable

along with the data in question and testing its value against
the vilue identifying the rock type of interest. The sequence
of instructions would be as follows:

DO 100 K = 1,2170

Qg S tin- AP
READ (1,1) IRT,A20,Al
READ (1,3) BB
READ (1,3) HH
1 FORMAT (15X, I3, 10X, A4, A3)

3 FORMAT (50X,AS)

IF (IRT .NE. 223) GO TO 100

IF {(A2C .NE. B) .AND. (Al .NE. B)} N=N + 1
100 CONTINUE

where IRT is the variable for rock type and 223 is the value of
the rock type of interest.

3.3 RANGES AND MEAN VALUES

Program #3 (pp. 31-35) and Program #4 (pp. 36-43) pro-
vide further information about the data on the tape. Program
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#3 is designed to print out all values within specified ranges
for a particular selection of variables and the associated rock
types. In addition, the program computes for each variable the
maximum and minimum values, the number of values, and the mean

over these values.

At this point, it is important to understand that the data
on our tape was entered in such a manner that it could be read
off only in integer or A field format. The variables could not
be read off as real variables. For all homogenacus computa-
tions (i.e., computations involving only one variable) it was
not necessary to perform any scaling in order to obtain mean-
ingful re-<ults. Any scaling could be applic3d directly to the
results. So if the entry 432 for variable B8 really repre-
sented 4.32 and we got a mean of 397 for B8, we knew immedi-
ately that the actual mean was 3.97. However, if the computation
involved more than one variable, it was mandatory that the vari-
ables be scaled before the computation began. This fact will be
discussed later in conjunction with several of the computational
programs. Also discussed in conjunction with the computational
programs is the reason for specifying ranges for certain of the
variables. (pp. 7, 9 and 10)

Program #4 differs from Program #3 in that the print-out is
limited each time to a particular rock type. This permits the
comparison, for example, of the ranges of values for a particu-
lar variable over the whole tape with the range within a spe-
cific rock type. The actual differences in the program are
modifications to test for rock type and to reinitialize coun-
ters. It is, of course, possible that some variables for a
particular rock type would be blank, and such a situation has
to ba taken into account. It is also possible that the last
non~blank recocd read from the tape would be of a different
rock type than the preceding. 1In that case, it is necessary to
provide a way for printing out the last informatior. By insert-
ing the test on END OF FILE, it is possible to reinitialize all

6
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values, go r. k and perform the tests, and then print out the
The test on END OF FILE guarantees that
this last informaticn will not be lest either through exceeding
the DO LOOP limits or through trying to :ead past the END~OF~
FILE on the taps. (Note that the DO LOOP p. vameter goes frcm 1
to 2170 previously aand from 1 to 2171 in thiz case to allow for
this last possibility.)

desired infor::ation.

The following are also to pe noted. The manner in which
the DO LOOP parameter is set up reguires that the first time
through the loop you test IRT(l) zgainst IRT(0). (The IRT array
represents the values identifyving the different rock types.)

To make this test possible, we equivalence the first element of
the IRT array, i.e., IRT(l) with the second element of a two-
element array called DUMMY. Hence IRT(1l) = DUMMY(2). Then,
IRT(0) is equivalent to DUMMY(l) which is set equal to the value
of the first rock type on the tape. In this way, the first time
the program reads the rock type, it reads IRT{l) = 3 and when it
goea to compare IRT{1l) with IRT(0), the computer has a value for

IRT(0) and it is 3. From there on, all proceeds as usual.

3.

CoM IONAL

4.1 LEAST SQUARES

Program #5 (pp. 24-26) also reads selected variables from
the tape and compares certain pairs with blank. When both vari-
ables in the pair for the same data set are non-blank, the val-
ues are stored in arrays.

However, the values in this case must
be scaled so that the Least Squares Equation will make serse.
For example, if 429 for Bl5 represents the real value of 4.29
and 364 for Al is actually 36.4, this difference in decimals
must be maintained for the resulting equation to be meaningful.
In addition, the associated rock types are stored in another
array, aad this information (.i.e., the pairs of points and the
rack types for which they occur) is part of the print-out. The
vaives in these arrays are the input data for the Least Squares
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routine. The routine computes the least squares coefficients A
and B of the equation Y = AX + B from this data. Note that the
comment cards in the Least Squares program deck adegquately ex-
plain its source and setup. AsS many equations as desired can Le
obtained in a particular run, suhject of course to the stcrage
limits and time considerations of a particular computer. It
should be noted that the N for a particular pair of variables
must be known in advance. This informaticon is needed not only
for the dimensioning of the arrays but must also be fed as a
parameter to the Least Squares routine. Hence, we see the value
of the Count Programs.

4.2 BISTOGRAMS AND SCATTERGRAMS

These Tount programs are also necesgary for the histogram
and scattergram routines which follow. These require the number
of data points as one of their input parameters. The programs
are set up in such a way that the first pari of both reads the
selected variables from the tape and makes the comparisons with
the blank. For those cases where both variables have non-blank
entries for the same data set, the program stores the values in
arrays. After the whole tape has been read, these arrays are
put on the disk and serve then as input for the parts of the pro-
gram that produce the scattargrams and histograms. These parts
of the routines are taken from: "BIOMEDICAL COMPUTER PROGRAMS,
HEALTH SCIENCES COMPUTING FACILITY, DEPARTMENT OF PREVENTIVE
MEDICINE AND PUBLIC HEALTH SCHOOI. OF MEDICINE, UNIVERSITY OF
CALIFORNIA, LOS ANGELES, JANUARY 1, 1964", W. J. Dixon, Editor.
Included with the print-out of these programs as they have been
adapted to run on our computer are the user's write ups. These
provide information on how ‘o set up the data cards, and the
various options available. For example, the program that gives
the scattergram output could be run just to obtain correlation
coefficients,

You will also note that these BMD routines are on a library

file at our facility and are loaded as part of the user's program

via the control card
8




LIBCOPY (STATBIN,LGC,BMD2D)

Hence, the program deck for these two routines is set up as
follows:
Control Cards

7
8g

Program Deck

7
89

Data Cards for BMD Routine

6
7
8g

This set up is not immediately obvious from the print-out sheets,
especially since the BMD routines are not printed out each time.

Another important point is that thessz routines accept only
real variables as input. That is, the data format card is valid
only in Fw.d format. It does not mattexr that the variables in
the first part of the program are written on the disk in A for-
mat. The BMD routine will automatically convert them as it
reads them. What is necessary though is that the Fw.d format
accurately represents the true value of the variables with re-
spect to each other. For example, suppose two variables are
written on the tape via the format (A4,A3). Then if the values
1492 and 765 really represent 14.92 and 76.5, they must be read
by the format (F4.2,F3.1) and not by (F4.0,F3.0). The former
will permit the BMD routine to perform meaningful computations,
whereas the latter will not.

1492 - 765
meaningless computation because the real com-

727 would be an erroneous and

putation is

The histogram program is also run to obtain a master histo-~
gram for each variable on the tape. (For further explanation
refer to Saction 4.4 in Technical Report No. 2) The program is

9
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a simple variation of the one included. As before, one needs to
know the number of non-blank entries for the variable in ques-
tion. Then it is a simple matter of reading the tape and trans-
ferring the values to the disk for input to the histogram. In
several cases in our computations, upper and lower limits were
set for the variable and each value was tested not only against
the blank but also against the desired range. This testing was
necessary to eliminate bad entries. These latter had the un-
fortunate effect of altering the scaling on the histogram in
such a way as to make the qraph meaningless. For example, sup-
pose the range of . he selected variable was 0 to 20, and that a
value of 17.4 had been erroneously entered as 174.0. Then in-~
stead of being evenly spread, the histogram would be sgqueezed
together on the left, with just one value to the far right, a
situation which is of little help for interpretation and com-~-
parison. In addition, the histogram program can be run to ob-
tain histograms for variables within a particular rock type.

All that is required is the insertion of a test on rock type
similar to the one previously described.

5., COMMENTS AND RECOMMENDATIONS

Experience with the preceding programs has led to sugges-
tions which we plan to use in the continuing research on these
rock problems. We expect these suggestions to improve the ef-
ficiency of the operation and to prevent the reader from re-
peating some of our mistakes.

RECOMMENDATION NO. 1

All programs giving descriptive information about the data
on the tape should be run first. In this way, erroneous or ex-
treme entries will be discovered immediately and the tape can
be corrected or the subsequent programs can be written with tests
that will screen out such values. This will eliminate the need
to rerun programs processed before these errors are discovered.

10
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RECOMMENDATION NO. 2

Investigate the possibility of creating a permanent file
cocntaining one's data. In this way, one eliminates the need to
mount a tape each time a program is run, and turn-around time
should be correspondingly faster. We plan to try this approach
with the next group of programs we will be running.

RECOMMENDATION NO. 3

Process more than one histogram or scattergram per run by
performing comparisons on several pairs of variables at once
and writing the arrays on the disk in order, one after the
other. Then include in your deck data cards for each of the
successive histograms or scattergrams. (Note the repeat speci-
fications in the write-ups accompanying the BMD routines.)
This technique has been tested successfully in connection with
another problem.

RECOMMENDATION NO. 4
Keep a back~up tape.

RECOMMENDATION NO. 5

Keep careful and precise records. These may take in parc
the form of comment cards in programs. But they may also be
written notations, etc. Only in this way is one able to go
back after a period of time and recall accurately what he didZ(
And in addition, only in this way can the information be suc-
cessfully handed over to another person.

RECOMMENDATION NO. 6

Determine a common scale for each of the base variables
in the Comparison Histograms. Use the scale cbtained in the
Master Histogram for the variable whenever that variable

2/

This is espec.ally important in our situation, because Pur-

due's computer center operation is in part run for student learn-

ing in addition tc user service. Thus, there is constant change
in the system and in available routines. This means that

slight changes may be necessary aiyy time a program is rerun
after a time lag.
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appears in a Comparison Histogram. Note that the SELECT card
we use specifies an impossibly small interval so that the BMD
program will supply optimum scaling for the values in question.
This approach was necessary since we had nc advance idea as to
the ranges of the variables once the comparisons for the pair
had been made. In retrospect, we realize that we could have
expanded the program that made the original counts and had it
give us maxima and minima also.

RECOMMENDATION NO., 7

Use two label cards for the Comparison Histograms. The
first will identify the wvariable in the particular histogram.
The other will indicate the variable of comparison, i.e., the
variable against whose values the histogram variable was
compared.

COMMENTS

A few additional commerts are directed toward the BMD
routines. It would be convenient if we could feed these a
variable N for the number of data points. If this were possible,

we cculd eliminate the Count programs and simplify the first part

of the present scattergram and histogram routines. This task is
one to be tackled in the future. It may, however, prove more
advantageous to replace the BMD routines with ones of our own,
possibly utilizing the Calcomp Plotter for the graphing.

It is hoped that the akove will be helpful to all who are
involved in similar research. Perhaps some degree of consistency
and uniformity can be achieved which will make the research un-
derstandabble to all involved and which will permit comparisons.
It is also hoped that useless and time-consuming duplications of
effort will thus be avoided. Much can still be done in the area
of programming techniques. What is included here is by no means
exhaustive or definitive. But it is set forth with the hope
that it is a start toward communication and a help toward fur-
ther research.
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Program No. 1 ﬁ
COUNT PROGRAM
Number of non-blank entries for each variable on a tape *
;
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[« (lEIN = ({E)N (83 * $C) 3] SLv000
_ 1T ¢ (UEIN = (UE)N (e*d~* £Q)I] liv090
3N TINVDY ¢0L QlLL000 L » (621N = (621N (23" °_20) 31 S9y000
BECILENCIINERCA IS CILE] S L4000 [ ¢ (92IN = (g<¢IN (e*3d™°* [C)I] 94000
T «(LLIN = (LL)N (voarculn) 4] 99,000 I » (L2IN = (L2)M (u*3r* 6131 SHhy000
T «(920)N = (94)N (e°3r* ok)al 19,000 L » (9210 = (9¢)Nn _(*3 % wd)al 15v000
T s(aIN. = _(SL)V _(pear s wbddL . SSL000 T » (S2)N = (SEIN {=*3~* 12141 - Sr9000
T +(92)N 2 (9L)N8 (=3 fwW)dDl 1s4000 1 ¢ (Y2)N =2 (92)N {e°3 * 92) 4] {99000
1 ¢(ELIN 3 (E2)N (we2-* gH) 4] S%.000 [ ¢« (E2)M = (gEd)v (E°3*° QI) 40 __ 9t 4000
T +{eLiM = (2L)N (23 guydl 194009 T o (€2I)N = ({2¢)V {w*=~° 92)4d] [€9000
T (TN = (L)Y (u*di® oM)d] SE€L000 1 ¢« (12)™ =3 (le)N (w®3** €£€3) 41 S<v000
U «(ulIN = {(OL)N (m*3h® gM) Il [ELO0C 1+ (02)M = (02)V (g3 ° 22)31._ 1év000
[ «{(69)N = (63)N (=3"* 2p)s3] ~~  S24000 1 ¢« (61IN =2 (61N (e”9"° [D)4] siv000
[ *(89IN =2 (89Y)n (me®3n* [W)I] 124000 . 1 » (31N = (31)NV (e2°3F * 6M) 4] (1v000
I *(L9IN = (L9IN (wo3n°c19) 3] 914000 : L (LN (LD)N (&3 °_8w)d] . S0v000
1 *(99IN_=_ (991N _tE°3v*119) 41 T1L000 ; [ * (1IN = (YLIV Le*3 * gw) 3] 109000
1T «(S9)IN = (S99)N (e*3~*U9) 4] 04000 T » (SQIIM = (ST)N (=*3"* 9&) 3] SL€000
I «(29)IN = (9%)N (e*dm* 69) 3] 132600 Cr (1IN = (9l (e*3F * Guldl _ _ __ . [LE00O
-1 s(EQIN_=_(E€9)N (no3n® 934l SL9000 ; { ¢ (ETIN 2 (€1)N (u*47 * %9) 3] S9€000
T ¢(29IN = (29)N (r°3°* £9) 4] (49000 _ [ » (2TIN = (211N (e*50 ° €w) 4] 19€000
T «([9IN = ([9)N (w*30° 99) 4] S99GU0 ) e (DN 2 (LN (=23 29} 41 SSE000
T (09N = (Q9)N (ne3d® g9)4l 199000 f [ ¢ (OD)n = (O01)N (w*d * (w4 1SE000
1 +(68)N = (68)N (w®3r* #9)dl - 659000 i I «# ( 6)N = ( €Iy (B°3 * &V¥)al S9£000
1T +(HGIN = ~(39)N (E*3Ir® £O) 41 1990090 . . Lo (8)M_F_(wiN_(=*a ° A¥ISL {yg00V
1 #(LSIN = _(L9)N (e*3r* 2u)4] _ _ _  _S99000. U » ( LM T ( LIN (23 ° Lv)d] SEE000
1T +(9GIN = (9G)N (e*a+* [(9) 4] 199000 | I« { S'N = ( )N (e*4 * 9yv) 4l (EC000
1 +(SGIN B (G5)~ (E*3n*ecl4) 4l SE9000 ! L L SIN =_( C)N (u®s * Swial . §2£000
L «{9SIN_= (HS)N Sue3d*l(d)4l 1€9000 : 1 % { MIN = ( ¥)N (E*dC wv)dl {2¢000
1 +(ESIN = (€S)IN (B*3°viy)dl 529000 i [ ¢« { )N = { €}y (=3 * £w) 4] slgo00
1 +(2Q)INM = (ZS)y (v*3r® 64)4] {29000 ; U e 2iME L)y vt 2yl 11go00Q
I +(1S)N_= (19)N _tu*are g4l 0 919000 { » ¢ Hn = { 1IN le®37° [v)id] S0€000
1 +(USIN = (QSQ)N (m*3t* g 4) 41 115000 i (EVOXESHUCEV PUSXECYYOE TV nToXESYYIEV oyt Y I nT oY () jvmwnUd 9 S0£000
I 2(69)N = (6%)N (w*3* 9d)d] S09000 ! (IR 0TH e NS (MR cH ade g e b (=8{20VY3n . _ . £92000
1. +(uoIN_= (wh)N (w4 64)3L__ 109000 : 2lu* (190196694498, 0¢394CAEROSEUC2a* iy (P ) vy L12000
T +(LoIN = (L9)N (%3 ° 94} 4] S45000 ACAME CAMA M ALLIARTRFALE FASA IS AR A AR FAT-A LA EAXA RS R AR AR CARNR UL VK| 4 412000
1 +(9%IN = [99)N (m®4%* Ed4) 3] LLs000 . LA U1460Td%64% 442 4%9a%G49vdsed%246La ("o l)CGudn. _ __ £91000
T e(S9)N_2_(S91N (w®3n® 23] $95000 £3¢23%93°GI693e£42236 (3 (£¢4)0vasy LET1000
1 s(ve)N =2 (99)N (530 [ 4] 196000 (CYEXCOOVIEY S HYIXG L Hy s (ESHTIYE Y XGenT* X () (ymnUd € LE1000
1 +(E9)N = (E9)N (B°3n* g3) 3] §55000 H102.0%90%GgasyJegdsas lu (Ffl1Qvig . gli000
1 +t29)N = _(2%)Nn (g4~ 23041 . _. (95000 63°8I4LD%9D4G6269I6EI*2I¢ 10 (<% 1Qvan 990000
1 «{Io)NM = ()N (us3c* gF) I 895000 .ma.xm.mq.xm.mq.Aaw.aq.qq.mq.mq.nq.mq X&) Luwnld é $90000
T «(09IN = (09)v (w*3M* Gg3) 4] 195000 i 69%y34.9%I5*SAYrHéEn* 2R lu (411074 LEQOQQ
1 sfagIN_ = {6FIN {n°3h* ©3) 4] _QES000 AR CAFA L CUIS A CAR L AR T AT AR FARVAR FAR T EAY S P R R A XTI D PP 1 LE0000
U «{8€INM = (gidN (e*3r.* £3)41 1€5000! _ 6YSHTLY*GusGueyReEve2ysly (T8L)Qvdn 210000
I ¢{LEIN 3 (4€)y (we*3r® 23)31 S26600 . _Qllevl=w vOl ua 0toooo
U «(IEIN B (9E)IN (w23~ [ II 125000, = (N ol g00000
T +(SEIN_3 (SEIN (a3 gAYAL S15000: Heelsxw 90 Ul €00C00
T ¢ (9€)N = (wE)N (w30 * 10) 3] ~115000: - s ml/w wivd EQQocQ
1 + (EEIN = (EEIN (e°*3v*° 9Q) 4R S0GS000 (223N ROISM3mIG €00000
1 ¢ (28IN_= _(2EIN {p°*3"* 50131 -105000: (13dVLPLNdLINOBIIGV LS LNSNIZGIMUL® (NGLAD  LN4NTII DA mwYHDDad

e ———— e

~—




AN e

000777
001003
eo01d03
epol10n7
601007
601015
e0i01%
01023
001023
001031
601031
001037
061037
601645
001045
001053
601653
001061
601861
001067
061067
001675
001075
001io0?
001103
801111
001111
061117
601117
001125
001128
0611133
901123
001161

001141
602147
001147
001155
001155
001163
0911623
€0117%
00117
001177
001177
001205
001205
001213
001213
00122)
001271
nolez27

001227
001235
001235
0012413
091263
001251
001251
001257

QN0
1e00
ani
one
on3
anég
ans
QNG
9n?
Yng
gnYy
910
91l
3 X4
913
91s

915

Q16
N7
Q18
919
q2C
921

upo
a»?

Q24

wRITE (A QNN

FORMAT (1]

WRTIE (K, 1090)

FNRVAT (M 4 10As1IHVAKIABLE NAMF La R e TRM)

WRLTE 4,601 n{)

FORMAT ([ HUa 1A 1 DnPFRIEARILTIY carnYelg)

wRTTE (Aat)2Y N(P)

FORMAT{ |40, 1A 2 HIRIIE SCECTFIC wivITY 302,41}

WRTITFIE,Q04) v}

FORABT {120 1A 2SHAPPANEST SPECIFTU GrAV]TY 381 414)

wWETTE (Roung)y n(y)

FORMAT((HP o Ua g ARHURNSPLOIFIFDL TYPR OF SPECIFIC (REVITY 26X, TH)
NI [E (6,30 N (S}

FORMAT{ MOy A HRPDISOSTTY e R [0

WHRTTE (6,408) N{&)

FARMAT (140 e JUA S L DRAESURFTION oSG 2 T 43

wRiTE (6,307) o (T

FARMAT ( |HMN 1A 21092 £POSCOPE HARDAES5SeA0UXL 14!

ALTTE(E.QOR) N(w)

FORMAT (1 ANeY A4 L TRARRADIVE ~&RDPFSSed3Rela)

WALTE (AaQny) N i)

FORMAY ({HO o LuAeTORINMEACT TOUOHNESS eb4Xe T4

wTIE {6y 9161 NLO)

FORMAT ([HA1GA IDHFROPAGATION VFL<LONG wAVFS/ ARI30XeT4)
wWRITE(E,9Y1) n(1])

FORMAT([HP e LA IRHPROPAGATION VFL_=TRANSVEECSE WAVES/LAHeP4X4T4)
WRTTE (&,%12) N(12}

FNRaaT{ | FO g VUASPQHSRFLLFIC NANYING CARACLITIY/ZLAReI1RGTS)
ableTTF (R4 N{T3)

FORMAT(IHN GV A 28HPCTIDSUN S RATTYI! . DYNAMIC /L ERAA2R4]8)
wfiITE(maQ15y N(]4)

FORMAT(1HN e 1uA2RHICUND S MOEDEL NS IYRAMIC/; ARe 37201 4)

wtT L E(6,9]R) N(TB)

FOAHMAT ( HOA A THMCNULUS UF HIGTDTTYs SHFAR MONULUS. DYNEMIC/LAS,
113%x414)

WOITE (e Q)RY N (1R)

FORAAT ({HD T UA R THORF AN STRENGIH/STATTIC 392, [4)

WRTTE(O& 7Y n{1T)

FARMAT ([ HNWTUA«PRHSEEAR STRENGT AT SSI/STATTC«37PX014)

#ATTE (AVB]) N(]R) :

FARMAT ({100 ) yA o PRHORF AR STRENGTH AT SSZ/STATICe32%014)
WRITF(&.915) N()9)

FORAT(H T UM« IZ2HPROPAGATION VL L ONG whUFS/FIRLDN92RXy ] 4)
WHITE (6920 N(20)

FONMAT (JHN g 1A 4 IRHPGOPAGATICN VFL=THANSVLERSF WavES/FIFLDY>2YeTa)
wRTTE(FRe92)) N(21) .
FORMAT (JHM TuAe 4THSPECLIFIC [AMP TG CAPACITY/FIFLDP29Xe4)
WHRITE (6, GP2) N(2D)

FORMAT (| HRe Y UA 30RPOTIDON S KATThe DYNAMIC/FTELD930XeT4)
WRTTE 6,923y N(P3) .

FORMAT (1 HO W) UAS 1OHTCUNG S MODULUSy NYRAMIC/FIELDe30X,414)
WHITE (£.924) n(?6)

FORAAT (11N 1A 9 49HMCDULUS OF KEGINITYs SHEAR MODUHLUS. DYNAMTIC/FIEL
IDsYIReTH)

WRTTF (6 y9PR)Y N (26)

FORMAT (MO 1 UA PTPOFE AR STRENGTH/SYATIC/E "FI e 33X 14)
wOTTEth.92K) N(DE)

FORKAT ()N ) DA 36HSEFFAR STRENGIe AT SS1/STATIC/ZFLIFLD«26Xe 14
WRTTE(F,w2T) N(27)

FORMAT () HO 2 1 0A 3 WGHOREAR STRENGIH W1 SSZ/STATIC/FIFLDPbRe T4
WPTTE (A ,92R) N (PR)

FARMAT (1HN oY UA s JOHCOMPRESSIVE STRFNGTHe UNCONFINED/LARG24X,T4)

17




001257 wRITF (6£,920) N{(DQ])

0012¢% 029 FOMMAT (HO 1 UAJATHCOMPRESSIVE S¥nbwisThg Iwiesfal aT LS1/LAR.19K.14
H

0017565 wWRITE (6,230 N .

t912™ Q30 FONMAT{ ) ni a1 A« HUCMPRESSIVE STHENGTRe dxfratal AT | S2/LAR, 19K els
1} !

001273 vQITE (R ,QIT) NLUIYS

001301 23] FARMAY {JHE L 1A aTMCOMPRESSTVE 1 <8t Ty Tutrcelal AT LSIZLAR,]IQX,1le
1)

00130} wOTTE (F,932) A (32}

00307 Q32 FOR4BI{ HL AL TIRMCNULUS UF NEFOPSATIUN BT uS1/LaHe2TXe]a)

801597 SUTTL (~eQ35) n{23)

001313 Q2 FraufT (D 1A 2ANRFATIIDUNM & RATID AT US1/) #:e34KsTa)

001318 C xPTTE(A,Q36) N(2a)

801323 wITE (A,238) A(13S)

961331 Cla FAkMaT (JHO 1 ACIARTICHEL S HODULTIS AT US)/) 8H«4As T4)

001331 QA5 FORAAT (1D o A9 24ROFT FOR UPPER STRESS/L AR, 14K (&)

09133y rRIIF 6 N3n) N(K)

0613137 QY& FORART{ R4 T0AIBHCMMPRESSIVE STRENGTNe UNCONFINETI/FTFLDI22YX e T4)

601337 xRl T (6,927) & {27)

00] 345 QT FaknTi 10 0A 4 IRCOMPREASIVE STIRFNGTEy TZ12xTAL AT LSI/ZFIFiDc)TAy
g1

801345 wlITF (h¢936) N{IR)

6013<3 QA8 FOWABTLIRDuA e 43RCOMPRESSIVE STYFNGTHe TRIAXTAL AT LS2/FIFI DK
1la6;

00133 wRTTE (RaQ30) N{RY)

001361 QY FORALTIIRN«IuAeaIHCOMr "ESSTIVE STRENGTRy TRTAXTAL A1 LS3/FIFIDW1TXe
11

00136} “RTIF (6,94N0) DNIal)

001387 240 FORMAT{ N0 TuAISHMCNYLUS OF DFFORMATTION AT HSI/FTELDW2S5A414)

01367 wPITE (A N4)) Ni41)

$01378 G41 FORMAT{ImN oA« 2R8HPCISSUN S RATTO AT USYI/FIFLDe324014)

601373 #QTIEiRyQa?) MN(a?)

0Cik0l 942 FNARMAT{ jHOIUASPRHNYICUNG § MIDuLuS AT USI/FTFLN«IPXe14)

0103 aRTTE (Aywa) N(a3)

001411 Q43 FARMAT (-7 ¢ LuA2RHDET FNR UPFEK STRESS/FIFiNe34Xe]0)

001411 “RTTE (A4044%) N{G&)

001417 948 FORALT(1R0,10As2GRMONDULUS OF DEFOGLYATTION AT 1S2431A414)

001417 WATTE (F.Q6R) N (3%)

001425 045 FARMAT (| HOW)LA22HPIISDUN S RaTIO AT US2e3nx.]8)

0014675 wCITE(6.,94K) N(a6k)

001433 Q4b FORMAT(]HMNe1UACP2HYAUNG S MODULUS AT US2+39x.14)

001433 WRITE(6,967) M(aT)

001441 GaT FORMAT(1ANGTUASLIHSEFT rOR US2449K¢14)

00144) WRITE (Fe96%) N(4H)

001447 Q48 FORMAT(IHNG)JA$P9RMOBULUS F OCFORMATION AT 1S3e31X018)

001447 ARITF (ReQa3) N{4Y)

001455 G49 FORMAT(1HA ) UA$27EPCTOSUN & RATIO AT US3eRx414)

001455 WRITE (649R8N0) N{30)

001463 950 FNRMAT(jHN.1UA2ZHYOUNG § MODUL LS AT US3IeRX14)

001462 WRITF (A¢85Y) N{H])

001471 Q81 Fuir AAT(jHNJUAYTTHSET FOP US3e4GAe14)

001471 WATTE (Ra9G2) N(S2)

001477 982 FNRAAT(|HN g 19Ay AOHMCDULUS OF DFFORMATTON AT 1S4431Xe14)

001477 WORTTF (6,983 N(3]3)

001508 Q53 rNRAATIHOGJUASP2KRPOISI0N S RATIO AT IJSae3RXeTS)

00150% VRITE((4954) N{54&)

001513 984 FORMAT{IHDN«IBASP2HYAUNG S MODULES AT US4eREGT4)

001513 wRITE (A,9G658) N(38)

001521 Q83 FORMAT(1HN«IUAelTHSET FOR USGes5Xe]4)

001521 wRTIF (H,95A) NM(56)

001527 GR6 FORMAT(]HO10A ¢ ISRMONULUS OF CFFORMATION AY LISP2/FIELN2SKeTe)

18
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061527
201535
001535
001547
001543
0015%1
001551
001557

001557
001568
001565
001573
001573
001601
001601
001607
001607
001615
00161%
001623
001623
001631
00163}
001637
001637
001645

001645
0016823
001653
001661
00166)
001667

001667
001678
001675
001703
001703
001711

001711
001717
001717
001725
001725
001733
001733
001738

wRITE (A4Q87) N(ST)

FORMAT (1HN 1 UA+28BHFCTSHON

WRITE (6499R) N (5R)

FARMAT ((HNWLTUKA2RNYQUNDL S

wOTTE(6,989) N{39)

FORMAT (RN A3 1 THSFT PR

wRITE(A,Q6N) N{AN)

FORMAT (MO 1 UA ASHMCDULUS

ARTTFE (AeQAY)Y N(A])

FORMAT ([ HN, | A PRHPOTSSON

WRTIZ164962) N(A2)

FORMAT (JHD . L UR 9 2RMTOLING S

*OTIE (A,967) N(53)

FORMAY (| HA¢1UAYTHSET +OR

WRITE 6 ,QFa) N(54)

FORMAT (JH] T LA 3GHMCDULUS

wE]TE(6,985) M {4RS)

FOR#AT (LHAG T LA PRFPOTIDSON

wRITH(6,988) N(AG)

FORMAT (|HO«JUuA«2RHYAUNG S

wQITE(6,967) N(&T)

FORmaT{1HD el UXe I THSET

wikTITF (6Q6R) N{AK)

FARMAT ({HO, [ A1 GHIFNSILE

wkITE(6,949) NInG)

FARMAT (JHO o} VA s 6 THICDULUS

1B

wRITE(6.97n) D{TN)

Q70 FARMAT (104 1YAy IPHPOTSSON
WRITF(A,Q971) NET])

971 FORMAT (ke JUACIPHYOLING S
WRTTE (&4972) N(T2)

G772 FORMAT( HAJUAea THMCDULUS
i)
wRTTE(A,QTI) n(TI)

Q73 FORSAT(JHN ) UA, I2HPOT 230N
WHITE(H,Q74) N(T4)

G764 FORVAT(IHP e A I12RYAUNG S
wRITE(~eOT7R) n({75)

Q7S FARMAT (1HN e 1A Q4 THMCDHULUS

1)

WRITF(A,07A) N(T76)

FORMAT [ [H0 4 1 UAIPRPCTISDON

PRITEF IR Q27 n (7T

FNARMAT (1R uAe I2HTOUNL S

WRITE{&.4Tk) AN(TR)

FORMAT ({HO 4 ) UAGLRHRMCULUS

STNF

END

987
CYY)
QRY

960

o6l
9&2
e”3
96é

Q&S

£ 0G
LY.

969

Qre
Q77

9ry

PROGRAM | FNGTH TNMCLUNT NG T/u HUFFERS

006343

UNUSED
012500

CNMPTLER SPACF

S RATIC aT US2/FIFI Ded2X016)
MODULIIS AT USP/FIFILNA2X018)
USS/FTEL e8I I0

UF DEFMATION AT USIGFIFLNG2BRaT4)

S RATIO AT USI/FTIFI N, 312X 14)
MCUULUS AT USI/FTFINDe3I2%e]4)
US3/FIELD 43X 14

OF DEFORMATION

Al HS4/FJELN2BR,14)

S KATIO AT USG/FTIFINe3I2Xe14)
WODULUS AT USG/FTFLDe32XT14)
USG/FTELDva3X,14)
STRENMGTHeG4X o 14)

OF LiFNSELEY

S KRATIO AT UST (TFNMSILE) «28X9[49)

“OLULLS AT US) (TENSILE) «2RX414)

OF (1FNSTLE)

S RATIO AT US2 (TFNSILE) +2RXs14)

MEDDLUS AT USP (TENSILE) 92RXe16)

OF (TENSILE)

S RATTO AT USY (TENSILE) +2RXe14)

AODULES AT US3 (TFNSITLE) 9 2RX e 14)

UF RUFTVIRE942X+T4)

NEFORMARILITY AT USY,.luxele

NEFORMABILITY AT US?2,.10)

DEFORMABILTITY 4T US3,19X.16




LOAD Map

FILE = LGD

Fwpa LOAD

PROGRAM

100

ANDKESS

LwA Loap 13452

FILE

ve
INPUTC

100
5445

SYSTEW TTIRES

ouyepTC
FatalL?s

GETRA

108637

12315
13433

L50
SYSTEw

SYSTEW
SYSTES
SYSTEw
JysTeN T T
SYSTEwm

COMMON

FwA LOADER 57303

ADDRESS

TTTSCOPE?2

o T BLANKS

ENTRY ADDHESS REFERENCES (RELATIVE)
ve 1.1
INPUTC 6447 Ve 13 15
T 33 35
53 55
73 75
TTTTTTTT T TTTT T 1yl 115
133 135
153 155
. 173 175
213 215
233 23%
- D S 282 " 285
273 275
KRAKER 6591
QBNTRY 756Y yooooTT T T 2
SYSTE~ 7174 INPUTC 37 727
OUTPYC 14 1144
SISTEMC TTE T T e e
SYSTEmP 7767
EnD 1663 Ve 1736
STopP 7rTs TTTTNCTTTTT T 1736
EXIT 77085
ABNORML 71721 INPUTC 40 730
T T oUTRTC 15 1148
autetlc 19h4] ve 1001 1007

FwA VABLES S6604

LENGTH

17 2%
kI 41
¥4 61
77 101
117 121"
136 14)
157 161
177 201
216 22}
237 241
257 261
277 301
100S 1006
1027

1047

1066

1107

1127

1146

1167

1207

1226

1247

1267

1306

1327

1347

1366

13.27.01. 12/19/69,

PAGE

UNUSED STORAGE

43132

23 25 27 31
T 43 45 47 51
63 [ 67 71
103 105 107 111
) 123 125 127 131
143 165 147 151
142 165 . 167 17!
203 2nS 2n7 F3 !
P73 22S 227 231
243 245 - 247 251
263 T T2k T 26 T T et
303 308
1011 1013 1014 1017
1030 1033 1038 1036
1n81 1052 T TTI0SST T T 1087
1071 1073 1074 1077
1110 1113 1115 1116
1131 S o113 1135 137
1181 1183 1154 1187
1170 1173 1178 1176
1211 (4 - V-3 - T— b i 4
1231 1233 1234 1237
128¢ 1283 12%% 12%6
1271 1272 1275 1277
1311 1313 1314 1317
1330 1333 1335 1336
1381 TTTYISZTTTT I3RS T T1I%7
1371 1373 1374 1377
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oLl StLt
LL91___  wi9l_ .
4991 $S91

9e91 Se91
4193 vi9l__ .
LLST Sist

9sSs1 88§17
LESY . evESI _ .
41sl Sist

Lyl QL9091

LSyl __ ool
LEYI SEv(

9ilvl Sivl

2ELl Tedl
Eled olet
€49l Ii9l
2591 1s91
teel 09l
€i9t - 19t
2isl 1481
€8s¢ 0861
€ESL 1E87
2isl 1isy
gLyl 0ivl
gEavi N 14
4% X {eof
€lvl oleg

2 39vd

*69/61/21 *10%12 €1

22L1
La4LT
S9y1
IR'T]
4291
9091
L9511
Lesi
92al
LOS1
L4991
ovel
eyl
LoV

iy v2

LE 2L

2Ll tadt
SuLl 0Ll
S99t £991
991 £991
§¢9t 2231
SU91¢ E0S 1
7961 €961
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09¢16e42,RUNID)

09616448, CTIME Dna,120 SFr,  FIN MOD LEVEL 6R

09416449 REOUEST(TAMF ) «5RAWHT e X e 0SS 9MT o READ)

13426659, MTID3 ASSIAA LD = 934

1302700, RFWINU(TARE )
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000003
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000010
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000031
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000053
000053
00007%
000075
600107
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000131
000131
000143
000153
000353
830187
000163
000167
000173
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00020

00020

000213

000217
000223
000227
000233
000237
000243
00247
000253
000257
0002463
000267
600273
0002717
000303
000307
000313
000317
056323
000377
000331
000335
000335
060350
000350
0001352

10
11
1?2
13
14
19
1A
7

19
>n
21
»?
23
2
28
28
>
2R
29
30
N
7
17
W
15
16
1000

99

999

PROGRAM LFENRTH
00 t

kPR T

PROGRAM COUNT{INPUT,OUTPUT 9 TAPE 1. TARPLDENUTEITY
DIMENSION N/7T7)sR(A) 9RR(B)

RATA H/1IHW /

nn 1 ksle27

NiKy = 0

RO 1000 1al,?2)70 )

GEAN(1,2) APNn,A19,413,A1T4A), 464

FORMAT (36X oAb y2X oAb oBX A3 BX AT 2X9A292X 08
PEAN(1+3) B15+B169RAIR2ZS

FORMAT (28X ,A7,A79,2X,A3,44)

pFEAN({144) Cl4

FORMAT (PRX4A3)

REAN (1,57 D22,023+026,U2,09,026,M8
FORLKAT(PIXohb g 12X sPb o 3XN0AL g OXoABJA3,AG92X A7)
PEAN(Y¢R) (R{1)9s131,R)

FORMAT (BA10)

PEAN(147) FIsF100F27.F@eF11,4FSyF1?

FORMAT (10X A49834A4 4] 1%0A49A3,15X,A4¢A
PEAN{146) (RP(T1)el=]9R)

REAN(14R) M2V N7

éOQUAT(ZIXoA‘oQQXQA3)

TF( AYJNFEGB) N( 1) =2 NC 1Y + 1
TF ¢ n?.NEOB) N( 2) = N( ?2) + )
TF( FINE,R) N( 3) = N( 3) o]
IF( F‘OQNF.H) N( 4) = NI ‘, ¢ 1
IF( FS.NE,R) N{ 5) = N( 5) & ]
IF( ARNF,R) N( 6) = N( §) o ]
TF( HTNE,BY N( 7) 2 N( T7) & 1
IF( RALNELR) N( B) = N{ R) + }
IF( D9NELBR) N( 9) = N( 9) + 1
IF(FIn,NELRY N(10) = N(10) o 1
TF(F11 NE.B) N{11) = NUIY) o )
TF(F12NELB) N(12) = N{l2) « ]
IF(A13,NELR) N(13) =z N{13) & )
IF(Cl16,NELR) N(14) 2 N(ls) o+ ]
IF(RIS.NELR) N(18) = Niig) + 1
TF(R16NEH) N(16) = N(16) & )
TF (81T NEGR)Y N(IT7) = N(LT) o 1
IFINIRNELR) N(1H) = N(IA) ¢ )
TR(AJONE B3 N(19) = N(19) 4 )
TF (A20.NELRY N(20) = N{20) « 1}
IF{M2]1 NEB) N(21) = M(2)) o 1}
TFIN22NF8) NI(22) = N(22) + )
TR(NP2I NE B) N(23) = N(23) »+ )
TF(NP4NFELB) N(24) = N(24) ¢ |
TF(R25.NELB) NI(25) = NI(Z2S) + 1
TF(N2A NER) N(26) = N(2b) o+ 1
IF(F27.ME4B)Y N(27) = N(2T) + 1}

SONTINUE

WRTTE (A,909)

FORMAT (1H))

WRITE (649909) ((KeN(K))oKx1s27)
FORMAT (1H 42HN(;12,4H) = 414)
STOP

knp

INCHUDING 170 RUFFFERS

UNUSED COMPT| ER SPACF

020700
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Program No. 1A
COUNT PROGRAM

Number of non-blank entries for selected
variables on a tape

18.06.03, 1P719/40,
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MMB 654,

09028.‘3.MM§'6/
09,28,43,0,

09,28,43,MAP (ON)
06028443, RUN(S)

09.2R,46,CTTME 00D 425 SEC,
09428447 ,REQUEST (TAPE] 9556 sHY 4 X 0C284 4MT o READ)

Ni
N
N
N(
N(
N{
N(
N
N{(
M(
N{

L1

Nt
N
NI(
N{
N
N
N
N
NI

1)
2)
3
4)
5)
8)
7
8)
9)
10)
in
12
1
ls)
15)
l6)
17
18)
19)
20
21)

N(22)
N(23)
N(Zs)
N(28)

N(
N(

26)
2¥)

11%
S84
26k
21?7
184
184
266
38%
ALY
212
264
193
R67
4R
421
178
iin

1322
578
994
877
115
6N
490
389
1%9

12/19/69.PURDUE MACE 11/27/69.

35129NAHASy T180,CMO00004TF) 4P

14,06,01, MT5] ASSIGNED = &6
14,06,01,REWIND (TAPE})

l‘cOGch.LGO.
14406¢04,Cx «R4¢7 SEC,
14006404 ,PX 2.%Rs4 SEC,

14406004 (NL 1llon

1402A¢21,85T0P
1426421,CP

14:26421.PP 3244058 SFC,

14026421, LINFS ¢
l‘.?ﬂo?locn

0222 0CTAL
Je8564 MWD-SFCr,

RUN MOD LEVEL 4R
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Program No. 2
COUNT PROGRAM

Number of non-blank entries for both .
variables in the same data set for
gselected pairs of variables
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Program No. 3

Program to print out all values within
specified ranges (and associated rock
types) for specific selection of variables

s g b e e e e PRSSURRPIP




AN INGTS 0%t 600
LHI=(an)6LH GEECO0 : E€ ay o9 (1M 4y r) o Cnre (GE0Ze g 195y ) 41 041000
(UL 4oYHL) tudnu4 OMF.0.0Q Nm YD) A«\J-_So.mﬂhoﬂf:n—.:..itnb_cnqu-¢~ 051000
.a}.—‘.xv!TJDChI.AAn‘_QYﬂ.UQTQQQeruCQUMQ FNMO@O Tg R EaY) A(l.uz~—ﬁv&~. ON—QOO
[+haNzaN . 82€09090 LouNL2) tvand 921500
3 ST IGT) 92€000 ’ Mo(Eei)ivIm 02loap
Ialz ()i 22e000 Y (€8T )iy gm 2ilavo
(0°C48%0L) [vNYGY . 22€009 i 4 (E%1)1vdN 01000
(Qti)dwu iy ((1)auyd* L9605) 300930 €1€000 3 (241)v 3 L0090
Teunzgn 11€¢00 O (€T 1y an 040000
nl 0L 09 01€000 J (eei)ig3n 29v009
LeIa(eNnyLan - 90€000 B ’ ) - cT fO(EST)i)van ¥50000
S 10°844¥S8Y) funp0d ! 90€000 (s wy
> am.mUDYQUQ(Q'OnawUCOUUQ NNNOQO N.V »xN’.hQ-!&oﬂioKNahﬂo(N-I.H-N..NOQN‘-,K.NMQ-HaKMoaﬂ-l’—.oﬂ.HvlmHuFﬂ,clo,u N QWCCCO
Irinzin SdeocC: e - |-awuu«uxc.cmamr.rq.mq.u:.—;.hxu (41 aq9062609) 300330 22v009
Lt ol o9 bieoc, (91v4) 1 vug0d C0c 229090
Lol=(gmroLy 2i2000 AMMD (003 () TuIn STVOUD
«G.Qtoxauyv_d.&IO& ) NNNOGO o - dplz8TIx el onn 10000
{aN) ans e a«ﬁyazqu.me‘ca.u:cuuu €92000 1= AN 210000
[+ona9N 192000 QETTY [1vgoo
J1 01 08 09200¢ : i TEIN 0Tv00Q
Lyla(G)giM 942900 1=uN Lovoug
f0°Ld4xH3) VN0 952009 nN=Gn 90¢0V0
(GNI NG ({Dasuya*99404) 300930 Leé00e o ’ I=9n SO0UoVD
1¢GNZ=GN S%2009 n=tN *00V000
sl L D9 +%2000 BEFLN 200000
LIz (oN)w)M 292009 . : a2 [N E0U000
(hev34x89) fvndod - 292000 ) (L1=GL) (V) SSINHENNT | Jddp] = wnnl o6
(YN) Aus (LMY €606 00930 £Ee2ooe . (Zr=ly) (IV] S3MOAVH I TYwHEY = S Thuy ]
Tsonzon ¢ 1€é009 : ’ T O (eGeaw) (L1 SSANANTH J1gndsuniIIS = M413S 4
v UL Q9 0£2000 (E9=09) NOTIAISEY = 4uSRY °g
Iuf=(EN)ELNH 9220090 {19=Gac) (€1e) 411S0ruUA = UHNA °*g
{0V 43%2¥) LvmdOd 922000 o T (2G=6%)  L{1AY40 214TA445 4u 3dad GAL4Li4a5 0 = nus oy
A.md..:ﬂ.'s'mv AwﬁvQXGJrNQraglvwﬁ.DULwﬁ FﬂNClco (Ahef o) (ALY) L1 TneNa A1 4103~¢ I 1iHoday - yag eg
T+ENBEN s12060 (Ow=l€r  (02%) AJIAVMY 31473305 INAL = 195 2
£l oL o= 12000 T ‘ o (EE)  AHIITav iwpdd = whid *]
Anl=(rny ) 212000 {(R1=8T1) 39401 %J0M = p»
(3°v4éyye) w0 4 21euo0
(S19) 1905 LT NmY38 Tae04) 3007 50 £02060 TToTm e ’ FTE XN O I 1Y $M €0v090
L+anmgn 102000 , . LTE2W AT JLNT €0V000
2T L 09 002006 ) m._!.m*x..h,hv_-m”r..u_.x.«._x.m;rt.v._:p:.m_ HA 4] €0V00¢Q
In1® ) g™ 9L1000 o - T _smmvlpx.ﬁccwvn_r..a:rvhpx.~o>mvapx FROTS™ dw] ) €n0J000
(92 LA9N2E ) Ivmp( 4 941000 :_:m:mb.r.?erJc_.J;.np,a.x~vﬂbxo-c_.:.m._lnhzgz..:.1 NOTSHINEC £00000
(Pl Wndd (1) MY 09e0r) 30036 491009 - : LUDEIMONGLE (0R2) S MUY (AnG)IUNT IISE (UAs) dnvay NUTSN AW £0v000

VLDOLVLOLLVLCL L

LeInoIN Tg 30006 ‘ TrY s(one CLANOL)FASS (IUL) 196 (DADT ) irqg NOTSNdkIa £0v000
go¥ 0L 09 *91000 (L TIVa0A 005 pac et s ¢ s (O g3 NDTSH TN €ovove
SE Gy nn (x*dAn®av) 41 291000 : ; : i 7 wmlizy ey EUVO00
FE Lo 0u (Wt dNTwT) 4T 091000 ' T (AN g3, 3Ave 1
.mm e1 o M“.“nxwuwuw : wm"m“u SINALINZGIAY L& (AN TECIAY S §TTAVLEHINGGS [N (A0S |NANTI NI by r-dnd
SE 0 0w (x"aNTGw) g1 2slo0o
TE Ul NY (y INde7) 41 0stooo




00s5iep

309as %3VTan0J Q3ISANN

150000

HLOA3T nvHO0NdRENS

uni

My IN

(v} I YAT4/74NSaANYIW
TUIXENTW  (v1w®377° (1) 1) 31
(DIX=XY (XYVa*39° (1)Y) 4]
(1) X*wnNSanwns

N*I=] 001 O
040)0DTaNIW

VES 3111

*03mnS.

NTWEXIWENYIW Ty3M
(POACTY NUTSNIw L

(MIW* XU *NEIAt Y b ) wnw ANLLAQHENS

sor

*€0000
v€0000
2€0000
€20000
910000
910000
210000
110000
010000
010000
610000
¢t0000

002%20

IIvds NINTdW0I QISNKN

Sd344ne UL SNTUNTINT

a3

WS RN AN et A (19%9) H(1HM

(NTWUARYLONYINCLAN0! EN) Aww T 1¥D

RETRLNTR 0N

(ANSTRY (i1 8i1 (1ININ0L) (H9°9) 4L imm

{275SINMN LY

L1OvaWlMQrevup s [M{) ] 904
e e 650 9) 2 (-

0v99€0

FIENIT WYNYGNG

£9

LSV100

€90 100
LEGTUO
EE0 LU0
91U100
91v109
216190

PV Xy sA™ 2. %0, {194Q) 3] [~nn

(MTw XAt NI Grngn®wh) apa 1TV
(0L*G) A1 nm

(ONSI=T sl uiHe([1Quuunm; (DYsG) ijpfmm
A/ /3SINANTN AALSERYTN)  TAY It i) Va4
(%G*9) 2] 1rn

?wtoxﬂ:o7!u(ow: -w-0vwr~as
(MTWeXVWORYIW RTINS AN) Ana 11D

{(0L*9) IL1um

Lot s i) L AES (i) NxTII05) (Q9°9 ) Il lMe
(/7755 3MUEYH ATAUISURTTISHTI Iy und M) jura( 1
11G%9) 4L1Hm

NTWeXYP Ny Iusgn (T9Y*9) JLIna

INTHOXUWO*NYIWS 4OCHY " IN) wWiaw 1¥T
e o (QL*9)ILTum
(one =] ¢(1)1GLN6 (1) 4CCRY) {N93Q) dj]Mn
(7/N0UT JAHOSHYWLNT syl T4 ) ) w4
o (9G°G) 4L Imm

IV Ygn Ny biegs (19Y*G) 3L jow

PN GRS RS0 ELERATITERR S BT R I o]
(0L*9) 311nw

(mes =T s (svaims (Ligurd) {39%9) 311nn
B (Z/7241S0AC Q@ svud b THT) Luan0d
(Cueq) stinm

NMTwe Y shwJwenid (IY49) 1) [nm
(MIASYIAENTIWANDSO HN) Ay 1IWD
(0L%9) 4] 1>

o ) C (entI=] s (lywins(1)nac) (N9°9) 311 M
7#aiTAvnn 31419745 40 3da) Hdi 41 JHASNPUGE Y un s T[] 7 2 HO4
(9G°*9Q) +1Inm

N
i

..(Mfoﬂﬂtv?l&!-m:. (19*G) 351nm

(AN Y UWOND IWSw SO EN) Aww 119D

L o (DL*9) AL ]1nm
(et iz (1) FLBe () wee) (N9*9) 4L 1Hm
(Z77ALTAYGO 3131934 10 dHYA4VUSIevuné [N} jrws0d
(€9%9) 4l ]Hm

NTwe XER N w2y (19°9) 4L ]Hm
(AN SY TWNENTING 1950 2N) w1V

(PNS =] *(i)21us(() 9g) (09°9)3tIum
(/7410170989 D141334> INHLIU[D¢vUus s THI) [vmal)d
; e . . e (29°9)3Lixm
(D g4z N{WHIYE/u0 48 YuaHGYC/ (%G de v WYY Z/9T2 NUt XS/ /7 ) L umH 4

] BTt xwp by Jwe T (1649) JL T

(MTw YL OMNT dn e 44 IN) Awe 1Y)

((SASAL XINH O EI 448 SAIIAIMINVO Wi SHIEWOAN ) LDeX0L1 /) JVitn0 4
(OL*F) 44 | mm

U I eEl®) HDe Y "G4)0L) Y ownild

(P i imy v (VT LAY T Jwxad) {(N9*9) 41 1Hm
(/781 Tlav ity dendTevont IHl) jvwHU S
(19°9) 3L 1um

QL9 aLlum

Lk

(3

SS

<9

L 1]

2s

19

0L
09

£

PLL9V0
2LLG00
294000
isLv00
1§4000
SeL000

igL000
S2L0V0
1249000
y3L0u0
v0L000
galoco

%9909
099080
*59000
LEYOOQ
1E9OVU0
£EY000

L19090
£19000
L99000
2L92090p
245000
99uio0

€99040
S9ea000
2e5ulg
§22.00¢
§22000
129000

S05000
109000
sL7000
09v000
099000
59000

0%¥0090
$Ev000
0Ev00c

E£1v00¢

c1900¢
L0vG0e

409008
€LE000
CINT]
L9€Cc00
€9c e
£9ELOL
See 000
FrEQ0L
29200¢

b




($E€9) ¢
(£¥w) 21 (ele) 1
oryr 1T toTer 2
(6€Ct 22 (egd) L
(6Fr81 &2 (yge? atl
(gEey 0%’ T9teT It
(66c) g2 (9ee) Lt
(GEC) 1w {wEe) 8
19e2Tr wot~™ 1TSE2T QeU
(se<) g6t (sce) et
tgrc) REL (9e¢) Gb
TSEE! GF (9¢¥2? 11T
(Gec) NEL {(9re) Nel
(58¢) st (wt ) Ye!
TSEEY 300 tsgerret
(6e£¢) 2¢1 (9$2) 0l
(sre) o1l (Je2) net
(SEZT gt " tgv2Y neT
(sgc) 171 (9¢2) g€
(g€c) 0 (9¢e) g¢
(2T & ~ teFeT ¥
(£2¢?) € (¢22) 2
(€2<) »¢ (£e2) aul
{(§7¢7 €17 “(gegy 101~
(g2¢l 2 (ee2) 0t
toeci 1 (#12) 99
[BACANNAT T{w0e) To
[ev i 4 {ab ) v
0y ) € (ve ) 2
{(Z2°rg& {272
té”? i 91 (¢2 } +
ez 1 ¢ (ce ) 9
€Y 7T 1T 777 (7Y el

(6FY9) Qo5

(u?2%) | (LT%)
(e14) | (ETs)
[0T%) £ AR
foFe) 1Y t682)
(9c¢) L (9¢?)
19¢F21 9% (€1 4]
(¥f2) <t (972)
(Y9Fe) o (9F2)
TgTey 1ot UeE”)
(9¢2) 61l (9e?)
(9¢2) wid {9F2)
(972) &t ICIx-4l
(yr2) el (9F2)
(s el (9¢2)
1927 L2t 19¢73
(9e2) de2l (Ye2)
(9¢25 A0 (9¢2)
(927 81T "~ 19¢27)
(9F2) Lol (9¢2)
(952) 2 (9¢2)
TE277 2 TE72T
(e22) 4 (£22)
(222) LL (€722)
t?2) ny (€221 1
(e22) 21 (£22)
(HT2) 4Yn (W12)
TTH0RY LT twb2)
(B¢ ) & {%% )
tv2 ) 2 (£2 )
B - O-F- R
(> 4 ¢ 22 )
(<7 ) (ée )
w7y ¢ L

0
F

3

f
e
oy
A9
L1
T
007
R
nET
2F L
0zt
6
ngv
121

TRE D)
(at%)
150%)
(68<)
(9tc)
-1y
(9ge)
(age)
1€1%X4)
(9€¢)
(9k<)
(gEey
(9¢<)
(vec)
{gtey
(otc)
(9e.c)
L5Ee)
(9ec)
(ogc)
(¢F2e)
(r¢c)
(ged)
(g€
tgee)
(qle)
(30
(g% )

}
H
tze )
)
)

S NG M

'3
1
5
97T
(&4

-7

€2
L2

we ¥
60 {

Sk

LI

LT
921
LA

071
L2l

STY

L7t
[-]a]

AR
»2
Onge
gl

(s3

(2T®) T
t0T+) 1
(y0») £
(BE?) &
(QE?) T2
(6€2) 4»
(QE?) P4
(eeg>) (17
{QED)Y Gt
(9E?) a1t
(gt?7) AfT
(GF7) ¢171
(9€2) 927
(GE?) F¢T
(§E2) 27
(QF2) n21
(gge) 27
(ge?) 17t
(gE2) 2Z2q7
(QE?2) 9y
(€22) ¢+
(€£27) Q71
L 1gdPy 0y
tg2>) 2
(g27) w7
(812) </
(802) Q97
(ce 3y 1
teg ) A
te2 ) ¢
(22 ) ¢
1?2 )y o
¥ P

dAl WA 0

(CTH)
(0T%)
(9iw])
tic?)
(9fF?2)
(o) (»n
(of?) Zc
(aF?) 111
tegz) 121
(es2)y 471
(91 t21
(6€2) a1l
(afr>) 2nli
(QF71 7wt
(9F7) 921
{ag?) o¥i
(a¢ )
(9F3)
(9€¢) 4A
(R272) I
(¢221 1
(§27F +
LY -
(£22) Al
(€22)
(g12) s
(enz)
(GCn )
27 )
(22 )
(72 !
e
{2 ) L&

S D~ m
~N

QT ANNSHY

HIA AR SISAH NGNS

tewsy
f2:9)
(CTw)
(90n
(9¢2)
(952
(929
(9¢21
(952
(982
(9¢2)
(9€ 2
(3¢ 2
(9F2)
(972
(952
(9¢2)
(S5 2y
(562
(o2
(£22)
(€22
(22
(72
(€22}
(g2
RIAN
(99
(an
ez
2?2
(2
(L2
(9

- o s

LR BT B VI VIS

/

1
il

-\

Al
[
2
9

LI
wUT
Jﬂﬂ
£ o
7ty
T2
141
adi
oty
ne
2t
ail
Tw
1 1

I

Tt
LY

nuz
i

11

(ges)
(Q1 %)
(0T »)
(wi'»)
(G2
(9r )
(QF 7))
(9 2)
(95 2)
(9¢ 7)
(9¢2)
(g€2)
[§-13r8
(9f 2
(9fF )
{q9¢ ~)
(Sr <)
(9t ¢)
(9¢ )
(3e 21
(€cd)
tged)d
gz
(gre)
(gee)
tgsd)
{y12)
(gc )
(g» )
22
(g2 )
(22
(21 )
(g )

SHIEWFN)

{ (a9v)
I (g(»)
B tol»)
" (a0=)
q4a (9ec)
S {gFe)
i (Qtc)
(4 (QE<d)
nit (GEC)
£Q (9¢<)
2T (9e &)
us (9EC)
LAR (gL e¢)
L2721 {ggc!
w1t {9gd)
w2 (6€¢)
Gy e (9g<)
e [C NS
Lny (GEC)
o721 {9tc)
Y tgee)
09 tgee)d
”Q (£<<)
ua (gec)
H {gder
12 (geec)
wiln (21¢s
v (8% )
2 (0% )
hd {ee )
S (22 )
” (22 )
9 el )
7] € )

eci
otl
021l
22l

33




e

o

9 = Mik

s 01 s YVN
&€ = NY3N
£fY L . .

(SIAAL Y08 0Oy ¥3438 SISIHINIYVL NI SHIEWFN)

) . {anG) Q% (g»Q) 2+ {ge9) v
{(wFST T (dt9) 6o 1629 g (629) f¢ (29 a9 (£29) 22 (2?9) 0% (2291 e¥ (229) L& (229) 2S
(229} g4 (€29} €¢ (€29) g (22q) &» (229) (g (229) %, (229) 9¢ 223y €9 (229) 48 (109) 9
(199) 9 (L0g) 2¢ (Ubo) uyg (Dbw) 48 (0%¥) sa (0%%) 9v (6E") 2% (659 1€ (£2%) 2% (£2%) Q98
(ZeeTl e (dZv) 1% (6T%) ol (61#») Gy (17} 24 (LI®) s (LTy) AS tiT%)y G (L1%) 9 (L1y) oS
(s1%) &y (919) 1iv (s1%) I, (*Tw) 28 (€1v) vy (ETs) Ay (ET9) »g tErsr Jm (E1v) 1y (E19) oL
(£19) ¢ (Ely) 24 (eiv) vy (ETw) €4 (E1%) ¥ (E1%) S¢ (E1%) 18 (2191 0% (OIw) &% i0Iv) 1¥
(0t%)T 2% {(UT%T Tt s (JT%) 2% {0Ts) Gq (01l%) 99 (0ly) V€ (O0T») Qw {0Tsy a» (O0Tw) o6& (019) €
(ul9! 9e (Ut%) o% (UTI®») 95 (01e) 9g (L0%) 09 (L0%) %9 (L0®) 4 (Lowy Do (20%) ov (L0%) Lt
(L0%) 0% (LOw) T2 tL0y) (€ (LD®») 13 (v0%) .94 (90%) [ (bNw) 6K (90% 4o ($0%) Qn {yYQY) 4
(20%) &} (v09) du (?hn) (3 (*Ne) S (oY) 6a (90+) Gaq (e0%) In (oney Gp (v0%) K6 {(90Y) 16
(09) &6 (H0%) Le (Unw) 18 (U0m) R (00%) w»a (00%) %9 (0n») £a (Ghey q= (QGw} ww (00¥») 26
{(2GE) G6 (LG2) »e (LG2) 96 (Hw2) 21 (8EC) 62 (§€2) 61 (RE2) 02 (pg2y 19 (RE2) &% (REC) E4
(gtc) 14 {agd) £§ (ge2) €1 (Le2) ag (LEC) 9v (LE?) P49 (LE?) Rw (Lg2y 1t (LEC) LE (LEC) 2v
(<) gE {eE2) g (€21 29 (Le2) 19 (LE€) 4g (L€2y 13 tyc2) »¢ L2V g9 (LE2Y S (gEC) ol
(6 d) pe (yge) ng {wr2) Tg (9¢2) 22 (9€€) 9a (GE?) 2o (9F2) 19 52) fe (9F¢) LS (QfE<d) HE
(SEST €9 [CEAEE (952) (g (3r2) R2 (9EC) 92 (9€2) »¢ {os?) 92 19F2y 19 (9F2) #F (QEC) #e
(el 2o {9€2) 9e t9c2) ug (9¢2) 2% (9£€) Sg (9€2) S22 (eg?) 12 {92y g2 (9F2) 12 (9€2) g2
(ge<) 12 (3g2) 12 {(9e2) 2¢ (9F2) %G (9gc) 2+ (§€2) 9¢ (9€21 &2 (9F2) _gv (9F2) 9w (9£2) 69
(S¢<) Q¢ {Qedt £t (952) E2 (94c2) ng (9E<C) 29 (9€£2) €a 9f2) €c (5£2v nn (9F2) ©S tgge) o¢e
(6£¢) T€ (wg2) 02 (9¢2) (€ (d22) &g (geel €2 (¢22) 1a (€72) Sq (S221 «a*% 1g22) 16 (g2¢) 9v
(cPc) oy (922) LS (9221 Ly (S522) &% (62€) la (€2?) 9¢ (S72) L+» (§g22y 2+ (g22) £2 (£22) ¢l
(s7cl Ow (e<dl) 19 (£22) 9€ (£22) %9 tge€) Ng (E22) L» (F22) Re (E22Y a6 (£22) G% tg22) w2
(g2<) ¢ (£22) Ev (£22) dg (€221 &g (FEC) w4 (€22} %q (¢22) L (g22) es (£22) ARG (g2¢) gl
{(g2¢) e¢ (£22) ot (£22) 2¢ (€22) 2q (rec) 2+ (£22) 24 (£22) €1 (£22) _»Yy (£22) 9l (£22) 28
(£ 7d) 8E {e2l) ¢ (£22) 2¢g (E22) 2¢ (ged) €¢ (E22) *¢ (€72) 9y (€22) qn (€22) 1w (€2<) 9w
(£2¢) 2¢ (£22) %g (€22) Iv (£22) Ay (Fc¢) Sq (E27) 65 (E22) %¢g (E22) oy (€22) R (£2¢) g
(£2<) 6% (£22) »¢ (£22) dvy. (E22) £ (gec) 1g (£22) 8% tgp2) 2g (£22) g (£22) 91 te2¢t 9l
(t2271 &1 teded 01 (t2e) 9+ (E?2) &g (g2} 9¢ (£27) n¢ (g22) €71 te22yv 29 (€22 &€ (g2¢<) 8S
(£2<) 19 (£22) 2< {E22) *»9 (E22) ag {ee<) ga (£22) *»g (€£22) 99 (€22 1Y (g22) 2§ {g22) 8as
te2e) L2 (g22) L¢é (d12) 2g {81?) af (Ri¢) 6¢ (812) _Rg (12) _€c (612) 1w (plz) 2w (nle) 14
(1<) 69 (nl2) 96 (812) »4 (812) L1 (2ic) o (It2! A6 (112} %2 (112 ak 112y L9 (R02) L2
(0c) %0t (RG2) »a (yn2) (ol (lo2) L (toe) vz (102) &1 (Go ) €2 (99 v £ (8% ) 18 {69 ) LS
(<9 ) S (29 ) y¢ (v9 ) ng (va ) 038 (69 ) €q (28 ) 0, t2s ) 29 (26 1 _n~a QS ) w2 {gy ) 9w
(e» T Il [(CE2R Y] (vo ) LL (2% ) KG (sy )} %o (8% ) *»9 tav ) /g (L% vV Qc (" ) & (L% ) st
ti» ) 01 (L% ) 09 (L% ) 0y (S ) &L (6% } 3% (6% )} A9 (6o ) Ea {S» Vv &L (6% ) 99 (6E ) .®
{(%F ) go (€2 ) &8 (82 Y €9 (22 ) oq 2z ) ool 22 ) sy (22 ) im {2 v 1% (g2 ) 001 (22 ) qH
22V [€ L2 BT €2 7 Ts (22 ) S6 (2¢ ) 84 (2?2 ) A& 22 ) is {22 v w»u7 (22 ) #»4& 22 ) 26
(22 1 g£9 (22 ) % (22 ) L€ (€2 ) G4 (22 ) ea (22 ) S8 (22 ) Du {22 1 ex 122 ) v (22 ) ovl
(22 ) e (¢2.) Se €2 ) sA (22 ) s (2¢ ) da (22 ) 94 (X2 ) 9y 12 )y ayg (12 ) 99 (12 ) FY
(12 ) 0% (L2 ) 2% (9T ) 99 (1 ) 02 (»1 ) 1y (1 ) EQ (s1 ) I9 (91 Y 24 (o7 ) €w (o1 ) 28
(o1 ) o (el ) G¢& (7 ) us (€T ) 22 (€1 ) 94 (ET ) Eq (€T ) *g (E1 Vv on (E1 ) @ (gl ! om
(el ! Is (ET ) 0L (et ) 94 (€1 ) 26 (T ) onl L} A9 (L) L4 L v 3y (2 ) 12 (2 ) S8
(L ) 6% (L ) w (L ) Eg te ) 22 (2 ) vae (L ) A9 (L ) sy (S v 1L (E ) 0K (€ ) L

SSANTHTR FTaUISON S 1J5




wH33060. 03/17/70.PURDUF MACE n2/V1/770,

11.13.272.MH4330/ 150739PELLOFFoT1H0,CMERNOUYL30
1113622, 000TRPLsPIU.
11.13.22,RUN(S)

110“701°.C11"E_001-32§”$ECn RUN 40D LFVfL 4B
11467020 REQUESTITARPEL 5560 HYgaslansomTokFal)
02.n8.3). MT651 ASSIGNFD = &5k

02,08,37, RENING (TAPE 1)

02.08037,L.6Ds

02.n8e34,CX LeS33 SFCe

02.080364PX Se6)1 SFCe

02.n84,26NL fxQou .

0203254 0END MAIN

07.32.54.CP “7.039 SFCe

02:32e544PP  3404.RK4 SFCoe

023256, LINES = 1521 UCIAL
02.,32.54,CH 3.06]1 MBD=SEr.




Program No. 4

Program to print out a particular rock
type of all values within specified ranges
for a specific selection of variables
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pOlaya _ MRITPLIALKS) . — -
00141:—' I::Te«é,oo; (PORO (11 yRTS (1) v1®] 4NS)
7
0014x} WRITE(6.70 N
001eg] - NFITE(O,61) NS MEAN MAXIMIN
001478 206 P (N&.FO,0) 80 TO 207
00147 WRITF (£.%6) 4
. MRITE(6,60). {ABSOP (1) ¢RTE (1) 1181 ¢NS)
001517 WRITE(6,70)
9015’3 CALL MMM (NG ABSOP o MEANIMAX s MIN)
7 MRITE(8,6]) N6IMEFANMAX9AIN
QOXSAS 207 IF(N7.£0,0) GO TO 208
001544 WRITE (6,57} )
nﬁlisn____“‘_-_!Elltié;n_l,iSCLzﬂnillxﬁ1111}11!l;uzl
glsgs WRITE(§,70)

187] CALL HMM(N7pSCLERO.MEANeHAXcN!N)
Qolsys WRITE(9.6)) N7 oMEANJMAKOMIN e
00181) 208 1FINR.EN,0) GO YO 209
001s6]2 HR!?r(s,qn)

091618 ) (ABRAS(T)sRYB(I) e2n)1sNA)
001413 uRIths.yo,
polesy CTALL MMu (NBoABRAS o MEANSMAX 9 MIN)
001643 ___ _WRITE({6,57) NG MEANJMAXeMIN
001smY 209 IF(N9.F0,0) RO TO 210
901640 WRITE(5,.59) 4
001668 . WRITF(6,460) (TOUAH(Y)+RIF(1)slmlaND)
00170} WRITE {6, )}
90170 CALL MMM(NT»TOUGHoMFANIMAX s MIN)
é.7 __WRITE(6.,67) NOsMEANJMAXeMIN
RIS F 1Y T2va STOP
v AT ENO
PROCIAA LENGTH INCLUDING 1/0 BUFFFRS
:'-»-86:.6
UNUSFD COMPILER SPACE
615100
e ——— SURRQUTTNE MMM(NXoMEAMIMAX(MINY
eonyo NINENSYON X12000)
000030 REAL MEAN,MAXsMIN
I si e e I
000012 MAX » 0,0
90001] MIN & 100000

012 . p0 1af fwil.N
00014 SUM = SuM ¢ X (1)
00001s _ IF(XTY) ,REeMAX) MAX = X(T)

108 TEUXIT) LELMINY MIN & X(T) .
000042 MEAN ® QUM/FLDAT(N)
000014 RETURN
000034 . _END _
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Program No. 5
LEAST SQUARES ROUTINE
for non-blank entries for bcth variables

in the same data set for selected pairs
of variables

a 1 ilesm = oy neaay
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000647 WRITE(6,8) (S1(I)eTYPEL(T)sBISALI () A1H1S(I)e]=leJl)

000660 CALL LSYSQ(J]sNORDR.B15a1+4181%5COEFF)

0004646 WRITE (4.&) IDEN

000677 WRITE(AeT) (COEFF(T) s 121 9NRNDK)

000708 READ(S.20) IDEN

000737 WRITF(6.6) J2 J
00072) WRITE(6e6) (S2{(I)eTYPEZL])9BIBALT(I:4A1TBIS(1)eI=]4J?)

000742 CALL LSTSO{J2sNORDR.R19A17¢ALTRISCNEFF)

80074k WRITF (ee6) IDEN

00074 WRITF(S5.7) (COEFF(T)s1281eNRDR)

00077 READ (S.20) 1DEN

n0077s8 WRITF(644) J3

001nn3 WRITF(A45) (S3(I)eTYPFI(I)eRISAII(])¢a19BIS(1)]12]14J3)

001024 CalLL LSTSQ(JIINORDRB15A19+A19B15+COEFF)

001070 WRITF(&eh) IDEN

colnie WRITE (A7) (COEFF{T) s TxlaNRDR)

00lnsy READ(Se20) IDEN

00107 WRITF(h.4) Jé&

0010kS WRITE(HeB) (SG(T)sTYPE4(T)BISA20(1)4820R15(1)s13)0Js)

001104 CALL LSTSA{J4sNORDRHB15A2094208]15+CNEFF)

0013112 WRITF(6.5) IDEN

001120 WRITF(6,7) (COEFF(1)47=19NRDR)

001733 READ (5+20) IDEN

001141} WRITF(A,4) JB

001147 WRTITF(6¢5) (SS{YT)eTYPES(1)eBISD2(I)+D2B15(1)eIx19J5)

001170 CALL LSTSQ(JS+NORDRsB15U2+D28154COEFF)

o0l17s WRITF(&,hA) IDEN

0612 - WRITF (A7) (COEFF(1)+1314NRDR)

001215 RFAD (5420} IDEN

001723 WRITF(6,4) J6

00121 WHITF(6e5) {(SHII1eTYPFO(T)sBISDI(I)«NIBIS(I)eIz1lrJ6) !
001282 CALL LSYSQ(JOsNORDRGH15094098B15+COEFF)

0012548 WRITF(/sk) INDEN

0G17A4 WRITF(Ae7) (COEFF(T)eTx]lsNRDK) ;
001277 READ (5420) IDEN g
001305 WRITF(Res) JT :
001313 WRITF(648) (ST oTVYPET(TI)oBISFI0(1)sF1aRIS(T) o =2eJT) i
001316 CALL LSTSQ(JT+NORDR.BIST10+F10815+COEFH) |
001340 WHITF(he6) I[DEN i
001346 WRITE(647) (COFFF(T1)+13]14NRDR) |
001341 READ(S,20) IDEN ;
001347 WRITE(644) JR '
001375 WRITF(he&) (SAR(T)IsTYPER(T)IBISFA(])¢F4BIS(I)eI=]eJ8) ?
003414 CALL LSTSQtJRINORDRB15F44F4B15yCOEFF) i
001422 WRITF(K.h) IDEN i
001a2n WRITF(6,7) (COFFF (1) e1=1eNRDK) k
001443 REAN(S+20) IDEN

00145 WRITF(6es) J9

0014587 WRITF(6¢57 (SO(T}eTYPEI(I)BISFLI(T)oF11RIS(I)eI=1040)

001sn0 CALL LSTSQ(JO+sNORDRWBISr119F11B19:CnNEFF)

0N1%5n6 WRITF(he&) IDEN

00182 WHITE (A.7) (COEFF(T)s13]sNRDR)

D13 READ(Se20) IDEN

0015833 WRITF(6.4) J10

001541 WRITF(AsS) (S10(T)4TYPELNC(I)sRISH2L (T) oH21BIS(I)eI=10Jl0

NOL&e D CALL LSTSR{JININORNRGRIOHZ21,H21R1ISCOFFF)

001544 WRITF (Aa6) IDEN

N01S746 WRITF (Ae7) (COEFF(T)e1%]4NRDK)

0016NTY 20 FORMAT(1RA4)

001407 4 FORMAT(1H19///10Xe39HSTRAIGHT L INE LEAST SQUARES FIT THRAUGHe T4 1X

14 12APOINTS (XeY)/7/)




0016n7
001607
001607
001407
001411

~N o~ B

FORMAT(A(#X0Alo1H=9yT301H{sFSelolHyeFS,041H)))

FORMAT (1HD ¢ 18A4) ,
FORMAT (1HO9SX93RY mcFRe393H ¢ sFBe344k # X)

STOP

END

PROGRAM LENGTH INCLUNING 170 RUFFFRS

020627

UNUSFD COMPILER SPACE
022300

000010
090010
000010

c
C
c
c
c
c
c
c
c
C
C
c
c
¢
c
o
c
c
c
c
c
c
9
c
c
¢
c
c
¢
o
c
¢
¢
c
c
¢
c
¢
9
c
c
C
c
9
c
c
C

SURROUTTINE LSTSQ (N'JMsNORDR XY »RETRN)

INTEGER RsRR LSTS0002
REAL MATRX(20+20)2YSUM(20)sRETRN(20) LSTSN003
DIMENSTON X(500) Y (500} SX(60)
LSTS0005
.Alll.l.At.l“.!.lJ..l.lioiO.illm!....C'0.00...3..'..‘.000'!c..lQO.LSTSQOO6
LSTS0007
SUBRNUTINE LSTSA LSTSNQOR
DECKS USED L5TS0009
LSTSQ L3T8R910
LSTSNO11
PURPNOSE LSTS0012
LSTSQ COMPUTFS AN N TH«ORDER POLYNOMIAL LEAST SQUARES LSTSNO13
FIT THROUGH M POINTS, LSTSNO0)4
LSTS001S
USAGF . LSTSh0lé
CALL LSTSQINUMsNORDReX9YsRETRN) LSTSnp17?
LSTSGO18
DESCRIATION CF PARAMETERS LSTSNO19
WiIM « NUMBER OF POINTS USEN, LSTs0020
NORDR = ORDER OF THE DESIRED POLYNOMIAL FIT, 57$0021
X « NUM«VECTOR OF X=VALUES. LSTsng22
Y ~ NUM=VECTOR OF CORRESPONDING Y«~VALUES. LSTS0023
AFTAN = (NORPRe1)«vECTOR OF COEFFICIENTS OF NFSIRED LSTSN024
POLYNOMIAL ORDERED FROM COEFFICIENT OF CONSTANT LSTSR02%
TERM TO COEFFICIENT OoF HIGHEST POWER TERM, LSTSQ0Z26
. LSTSN027
REMARKS LSTS002R
THE CURRENT NTMENSION STATEMENT IS SUFFICIENT FOR nmORPR LLE.LSTSN029
19 AND NUM JLE. 200 IF THE USER WISHES TQO CHANGE THE LSTSB030
NIMENSION STATEMENT TO SUIT MIS NFEDS, THME FOLLOWING FORM  LSTSOON
SHOULD BE USFp=~- LSTSNO3?
LSTSN033
TYPE STATEMENT LSTSR034
REAL MATRX (NORDR+14sNORDR+1) s YSUM(NCRDR+]) yRFTRN (NORDR+]) LSTS003%
DIMENSION STATEMENT LSTSN036
DIMENSION X (NUM) ;Y (NUM) ¢ SX (2#MNORDR) LSTSQ037
LST]NO3R
MF THOD LSTSQ039
A STANDARD LINEAR LEAST=SQUARES FIT 15 APPROXIMATED AY LSYS0040
FALCULATING THWE COEFFICIENTS OF THE NORMAL EQUATIONS aND LSTS0N04)
THEN SOLVING THE NORMAL EQUATIONS USING TnE GAUSS=- LSTSN04?
ELIMINATION PROCESS. ORTHOGONAL COEFFICIENTS ARE NNT USED, LSTSR043
FOR REFERENCE-= LSTSNO S
MCCRACKEN, D,Ne AND DORNy W,S,s ENUMERICAL METHODS AND LSTSQ04S
FORTRAN PROGRAMMINGE s JORN WILEY ¢ SONS(NEW YORK==1Q64) 1 LSTSQ046
PP, 231-243y PP,262-275, LSTS00s6?
PROGRAUMMER==RICHARD F, PUK LSTSN048
LSTSG049

.lol.'..oco.ln..c.....l't!..oll.Dco.o.'c.u.OOO'OO'....O..OQ.OnQCQOLSTsooso

46

L5750051




- R TN N

o i R W g

n0go10

600012
000013
0000
000016
0000>7
000610
000011

000028
0000737
0060040
000082
0Goo=g
0000%%
00007
600072

000074
000nT?
0001n0
0001n2
04001ns
000112
00012
0001y7

00124

000125

000126
000110

000112

000133
000133
000115
000137
000145
0006ianN
000142
000148
460147
000171
000175
00067013
00021y
0002123
000274
000220
000220
000222
000240
000237
000741
000243
00020
0002<c8
000257
0005+

000277
0007301
0001302
0003ne
00030s

HRDR = NORDRe)
C 7ERD MATRICFS

DO 16 Twl NRDR

YSUM(T1m0.

PO 1n Jm1sNRDR

In MATRX{1.4)=0,
RR 2 2eNORDR
D0 11 tm1yR8

11 SX(})=yp,

C CALCULATE SymS
NO 20 wmy AR
00 20 ImjsNUM

20 SX(K)mgX(K)+X(])ewy
NO 2% Kmy'NORDR
D0 287wV UM

25 YSUM(Ke¢}) = YSUMIXe1) s tX (D) #nK)aY (1)
NO 281w (NUM

26 YSUM(1) = YSUM(1)ey(])

C INSERT IN MATRT A (CHANGE FOR DIFFERENT NORMAL EQUATIONS)
DO 30 k=¥ WNRDR
DO 30 Ia)eNRDR
IF{1aK=2)27428,:27
27 INSRT =z [eKe?
MATRX(K¢I) = SX{INSRT)
GO Ta 3n
28 MATRX(K.T) = NUM
3n CONTINUF
¢ SOLVE_NORMAL.EQUATIONS(MATRIX)
c GAUSS FI_IMINATION SFQUENCE
LITEw?
DO110 Jm)sNRPR
JI=Js
IF{JI=NRDR)I 6,65
S LITE=)

& CONTINUF
Layd
D0 12 laJl«NRDR k
G0 TO (12917)4LITE

17 IF(ARS(NATRX(I»J))-ABS(MnTRX(L-J)))lzol?pll]

11 L=}

12 CONTINUF
IF(Led)13,414,)3

13 DO 15 xwJsNRDR
SWITaMATRX (JyK}
MATRX(J.K)'NAYRK(L.K)

16 MATRX (1 oK) aSWIT
SWITeYS(M{J)
YSUM (1} ayYSUM (L)
YSUM{L)uSW]T

14 CONTINYE
00110 IaJle+NRDR
GO TO(110923) WL ITE

23 EMSMATRX(T19J) /MATAX (Jyed)
MATRX(IOJ"O.

N0 1S xe]eNRDR
CEEMeMATRX (JyK)
MATRX (T oK) @MATRX (1 ,K) wC

15 CONTINUF

110 VSUM([)lV&UN(I)-EHOySUH(J}
RETRN (NRR )-VSUM(NnnR}/MATRxlNRoR.NRon)
INSNRND 4}
NO &) NIX®2,NRDR
MIX®TNanTX
MINSMIX,)
SUMAwD,

47

LSTS00S2
L5TS0083
LSTS0054
L5TS005S
L8TSDoSe
LSTseceS57
L5TS0058
L8TSnosSe
LSTSnoen
L5TeRue)
LSTSno62
LSTSn063

L5TSn06e

L3TSna6s
LSTSN064
LSTS0067
LSTSno6r
LSTS0069
LSTSQ070
LSTsno7)
LSTSnn7?

LSTsno7a

LSTSN0 74
LSTSnoO 7S
LSTSQa 76
LSTSQoT?
LSTSqo78R
LSTSqQoT9
LSTsco30
LSTSaQe8
LSTSsQoa2
LSTS0083
LSTSNo8s
LSTsqg8s
LSTSn08s
LSTSOoA?
LSTS008R
LSTS0089
LSTSsng9on
LSTS0091
LSTSNN09?
LST50093
LSTERN9s
LSTS0095
L.STS009¢
LST8QN9?
LST8009a
LSTSQ099
LSTSR100
LSTSQ101
LSTso102
LSTSN101
LSTS0)0a
LSTsn)os
LST8Q106
LSTSqQ107
LSTSO10R
LSTSN)109
LSTSQ110
L5TSo11y
LST3ny12
LSTSNY1 13
LSTSN1 14
L5T301158
LSTSQ114
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g*ee * ¢ 022
o°te * * 02
. 0 %e * 0°92
. 0°9e + * 0°G2
a°se ° * 0%92
n°te °* * 0°L2
. i s°e2 ° * 0%2
m 0°ez * . 0762
0°ue « ¢ 0°¢
' % 0°1¢ * ¢ 0°te
c-NM [ e Oo"ﬂ
. 0°Ee M ¢ 0'%¢
, 0°ee ° ° 0%e€
%= ¢ * 0°SE
N°ye * * 0°¢
0°4e  ° * o°Le
L 0"t * ¢ 0°g¢
- otaﬁ . . O.Oﬁ
S G°0y o ¢ 0°Gy
0°lie 3 ¢ 0°1y
g2y * * 624
0°Ey ° ° 0°¢y
: 0°ees  * °* pgous
¢ 0°sy ¢ + 0°GH
0 9% * ¢ 0°9y
0Ly ° 0Ly
[ -1 } . * 0°
a°ey ¢ * 0%y
0°0 o + 0°0¢
0?06 €} 4vIs hwk | 437 404
, 000000.-OOchoOQO-.cooooo-000-.-900..0000.-.00¢0-oQOooaooooo-.wq‘-0-00000-0000ooé.b.onooooooo'o-otoo
. 1*« L'y 2°9 o' 4% A%e  =tw 0t Yeg >°¢ 1°¢  €°¢ 6T ee1 0t g°
L T L ‘9 uty < t*q ‘ [ ReE nep &2 =*2 1°¢ s*1 et w? £°
. 000vsL e 5 Aww 6666TE* s Nin
CHAINMLILSEND NIFA SOKeLE ¢® *3NTWA AIN ¥V

AR PP SR VRSN S AN, e i k48

i g ia)! ok gt 3 ST R At M el &S Ldsamire o

*AMwe Or, €1 mIATH YTAHAe) Q-

P

sand NIAGL FNTTVA I

e




-

MuBIdN] . 1719/ ~ePURDYF FACF L1/2775%9

09429,53,M4533/ IGLE A NARAS  THULCMOGADG TR L2 1Y
09:29¢55,4¢

09.29'530'4A°(0N’

09629459, R1N(S)

09629e57.CHIMZ 0004208 SECe #uUN MOD LFVER 44
0952958, REIUENTITLOFL1B5hsHY, X oeCarbsMTokEan)
18622520 “ISy ASSTHNEN o 854

1802252 REJINU(TARF !

18,22,53.L067

18622455« CX +008 >-Co

18422:99.PX 3,496 SrCe

18,22,5%,ML 12000

18,36415,FnN cne

18¢36e15.RENLINU(TaRF}

18636, 1D, RETHRv{TAPFT)

1836412, T4APE | TV Ty

1803615 REAIN (1Y)

18436,13,8F L {85000) 4/0

16,36,12.Cn  <Qo.lew 3KEC, ,'9
18e364)5.P4 341,041 Sl : i ﬁb
18e36e124NI. 5500y *
18,5647, REVIVD(TARFR) 00
1865663 76L [RCOPY(SIATIINGLGBD I RMDSN) 629
18,59.2¢iLu"e <€

18:99427.04 20eIRN 2o
18e59:27.P¢ 3wne3i9 Srls

186594274 Ni 96300

1899,30,81 %

i18e59.30.Cv 2ledu7 >rCs
13.59.30.9“ 3074309 SrCa
18¢59430eLTNES = 0s30 nCieaL
18.59:.30,Cv 2849 14D=SEC,

59

-




BMD PROGRAM TO PRODUCE HISTOGRAM




———— e

SUUPROGRAM |LENJITH

odoose

TPwh2

FINCTION &SSIGWMENTS

STATEMENT
10 -
16 -
2¢ -

ASSIGNMENTS

00007 1¢ = 00Nty ie = uvyopite 8] - Guoole
covole 14 - 00Un2¢ 1Y = u00n2v é2 - 0uln2é
1000e6 24 = 000n27 &0 = 000030 63 o 0U0ne3

BLOCK NAMES ayu LENGTHS

VARIABLE ASSIGVMENTS

START OF CONSTANTS

000040

STaxT oF TEWPDHaRIES

000050

START OF 1NOIAECTS

600052

UNUSED CUYPTLER SPACE

022600

000003

000003
000603
o0vvold

00voo3

Q0v003
000005
000006
0006010
00001)
000037
000037
000062
000046
000050
000052
00uUSH
00uUss
000082
060070
oo0vors

o
c
¢

PROGRAM BMDSD (INPUTS1«0UTPUIE]TAPESSINKFUT 1APE bR TRPUTy TAPED)

CE DY GENERAL PLOT w#lTk HISTUGHAM ajéuel ia, 196
HEAL Th SCIENCES CUMPUTING FalILTtY, "WWLA
£400 CONVERDION SeTTy dZnsSON
UTYENSTON FRIGQY) eX (15000) 0QYMITIS) sAX(15) v A (5 7) v uT (S5U0) ¢ XMA (K0
10 oZi13) onXA{}G) gAY (D141 7)
COMMON XgMEADeXToeSYMeL
EAJIVALENCE (FGeAMT)
TYPE INTEGEN a1239R123,0123.0102391VDELXY
110 FNRIMAT(70413M0050 GFNERAL PLOT = INCLUDING 4ISTruRAw « VERSION UK
I AV, lxe 1964 /
lald HEALTH SCIFENCES CUMPUTING Fawlklly uCLA//}
£123m(*oHF INISH)
Bl2d= (+6HPRUBLM)
Cl2ds ( +AHCHSVAR)
D123=(+6NSELECT)
9 REAU ( Se1n1)TODE 9 SAME ¢ WVINP ¢NGINAN o NTHAN , uTAPE o NCARD
208 FORMAT (45HOCUNTROL CAKNS INCOMRELTLY ORUERED UR PlUNAuFU)
IF 1TORE~AL1L3) 20042010200
2u2 WwRITF( fe2U&)
2u} SsTop
200 1F (TOUE=B123) 202:2034202
293 NTAPE=aWTAPE
IF (NTAPE«EQ40) NiAPERS
Ine  IFINVR(NV=SUL)) 30Y,20c, 202
309 IF{(NPel)®(NP=]9001))208¢U2020°
2US IF [ (yVenADD) *TNP=1bnn0) 2069200920¢
€06  CALL VFCHCK (NCARL)

60

[MPeNAVON]
am0qnnlun?
amhNeIN0003
amMD&gdnlUNng
aMDeIAG0 NS
AamDs0nl0ns
aupgnlua?
amisnn0ona
amDzNn000
amd=Nol0Ln
aMDsn00 1
amdspnuot 2
amMOR0n001 3
aMpsnNplo e
EED IR TN ALS
amMdsONn001 4
amdunalbuy 7
IMDRNA0UINR
amdsnplola
amD&)0002¢
amDRONV0 21
asdenn02?
amDeNN0023
’RMISDN0V 26
amMOsHNn002<
amMDenNnbU2A
amoeHnu027
amMpsINVOPR
amdeNnlu29
amMpsNNLoIN
amdsHn00s

=




000077
000103
000125
000130
00u13e
000140
coolse
000154
206156
00062

00Ul6s
oovl177
: 000201
; 000296
- 600212
o0v214
00c217
000221
000223
000224
060226
000227
000231
000233
000235
000237
000244
000253
000255
. 000260
000261
000300
000302
000306
000310
000322
00u3ze
000330
000332
000333
000335
000337
000340
000357
00036)

000364

000370
000372
000373
200376
000400
00v402
000403
000404
000a06
000410

207
n

211
10

el
a2

Ivs
399

68

63

2ny

215

150

OO0

o

11

12

“RLTF( felloy -
wRITF( heClN)SAHE o NV, P aNG NALU, v TR 3 NCARD
NTO T ENPE#NV NP :

IF ({NVeNAPD I (NVENAMID=Sn] Y ) L vlaprdue
MCAKDENCARD*E
REAU (
NCAKDaNTOTe v
un 211l I=1.vCARD
A(I)=m0e0
N0 3 [8Lenp
[T 1Y REARU In InMF HAw DALA aAmd LHANSPUSE I/E 4AToTX
RE AD ( NTAPEIFL) (Ama i) e usleny)
DU 3 Js]lgNV
KENP® jaiNPe]
AK(g)=XMALY)
IF (NTRAN} 2024272,21
CALL THANS(NFeNVInTRAIY)
IF(NV) 202:202,¢2
NPVINP
IF (NAQU)} 99499935 0yk
NV = NV + NALD
[ S|
DU 63 [misNV
XM (1) 399999999,
AMA{]) B=999999Qy,
DO 66 JBKgNPV
XMICI)® AMINLIX(J) oxMI(T))
KMA(T)® AMAAL (X (J)yxMA(T))
KEK*NP
NPVSNPVYeNP
VD S JJIm]4NO
ME & ( 50106} TODE YNHINL 9NL o NY oFin
IF (TQUE=D]1E3) cudq2uY,202
1F (NH® (NH=8) ) 2192020202
NHENHB
REAU{
IF (NC; 202,20yR
NNC® (NCegp) /!
IF INNC=2) 944202
NG2=0n
3O 150 [=lcinC
NGlENG2+)
NGEaING2+T
REAV( Se1ND) TODEY (NALI) eDYM( ) v JdrM3] ¢ NGD)
IF (TOUE=C123) 202¢15Us2N2
CONTINUE

591020 (FG (L) eIz} ennuadn)

De1r2) (HEAL (L) o =ho )

RATTELLE COMMEM]
FILL CUMPUTER WURD wlim INFUT SYwuvl

TF{NC.9E, 1) CAlLL FJIL{SYMy NL)

AMAAS=YICINIYY
XMINEOYY9999Y9,
1F(NC=1)20411912

JaNA(])

XMAXK®XMA{J)

AMIN®XM] ()

GO TD s

N0 13 I=m]leNC

JaNA(T)

XMAXS AMAX] (XMAKyAMA (J))

61

gMpeRNAL0 YD
amMDe V033
RM0s3n00136
amMdennd0I%
amdanNnl04
uMDRNND03Y
amMdeNN003n
amMdenafoo
amMisINn006n
IMD&INVOGY
aMbeInl0s>
aMdENINV 04 3
IMBINN00V4s
aMdenNnvoes
RMDENNOC6A
amdeNNU04?
IMPeNN006A
amosnn0049
amMdsNO0USn
AMD&N008Y
AMDRDNV0R>
IMORNEVUS3
AMD&NN0054
amMdgN00RS
amMDsDNDO]A
aMba0nLosT
aMDsDOUUSR
LUDLDNITTET
aMDSON0V60
amDaDnl0AY
amMOang0ua?
AMDENAN00AT
AMDENIN0 YRS
’MDENN00AY
AMOKDNVD RS
LUDLLTHEY
AMDRNNQUKRA
_aMDGHN 00/
ampann007n
amdgsNNlo T
RMO&NAVOT?
AMDEDN00 TR
IMIRNAVO TS
amMpsNN00 7S
amMpsnn00 74
amdsnALLT?
amOenNnl0 74
amMdeNNn0079
LENLH T
AMDENN0UY]
amds)InVUAD
AMOENNAVURAY
AMDENNUORS
LLDIHTITIELS
amdsINV0As
RMOKNNAVYR?
amdeInU0AR
amdsIn0Re
amd4Hn009n
amOsHNV 09
wOENNV0G P
amM0gON009Y




000434
000623
000424
099426
00043s
0004236
000440
000e4e
000647
000463
0004667
000502
000503
000520
000524
040526
060530
000532
000533
006535
000541

000561
00056e
000577
000601
000603
000605
000606
000610
0000612
0006123
000615
000621
000633
00063e
000635
000636
000637
0000646
000647
000652
00005
000655
000661
0000665
000667
000675
000677
0d0701
000702
00070s
000706
000721

000726
000727
000742
00074
00074¢
000753
000756
000764

13
1s
1o
L1
26

242

25
26

23

1%
16

31

Je
33

<0

28

213
286
285
cC 29

<9

a5

RMINE AMINY (AMTIN9AMT (J))
NPYs(
00 65 Is]eNC

NXK{TISNK(]) ®NDeNP

NY YENY *nPaNp

{F(NL)23+23924

wRilk( fedlm

1F (9=NC) 2629249+ 249

wRlTE( feLORINY I {NX(T)9in]},9)
whilF( fell?)

wRIik( o LIV)(NX(1)oiBlOGNC)
G0 10 250

WwRITE L GelURINY Y (NK(T) s )] yNC)
wRIIE( 61112)

N0 26 ImlyNP

MYINYY®]

YaxXimy)

00 25 Js]lyNC

MXENKX (J) ¢

2(J) =X iaxX)

wRITF( GebUBIYo(2(R)9B1yNC)
wWR1IF QUTPUT TaARE ealln

WRIIE (607717)
WwRIIE (

NNP2F N
YMAAzZXMA (NY)
YMINEXA] (NY)
DO 1l JeleN¥F
MYZINYY¢]
yYsX(mMY)

DO 1% JmleNC
MXINXX(J) ¢
Z(J)r =X (MX)
CALL PLOTH(YOYMINvYMAR G XMINy XMAXINC ¢ NNP)
IF (NNP) 31932932

NCE=]

6N 10 33

NC ey

CALL PLOTR(YoYMINsYMai e 1M]NyXMALINCoNNP)
60 10 50

NY TENY NP
NYYSNY TeNPel
IF (N 29929028
wRITE (

NNCS (NPeI) /10
NGEBNYYw]
WR1TE ¢ B
DO 2HS smlyNNC
NG1®NG2+]

NGEENGE* 10

1F (NYTaNG2) 283, 2H6,2H4
NG2sNY T
WRIIF(
CONTINUE
WRITE QUTPUT Ta®E &sll0
wRIE (oe77177)
wRIITE(
XMAARXMaA (NY)
XMINZXM] (NY) =, 0000008
IF((XMAR=RKMEIN) JFN=360) 36934435
FNB(XMAX=XMIN) /34,
wRTIE(

GO 10 3e

(ORTLINN)

A2+ 003) (HEAD (T Y v QS oNH)

6ellny

107)NY

he 125) (X{J) s Ja VOl NG2)
(0RT6INAL)

6o dUI) (HEADL(I) 2151 9NR)

6 LV FN

62

e

i e et s e e e e e e

amdRNAVOC -
AMONN008S
BMISDIN009A
amOsin0097?
BaMDeNPU0%9A
AM0eNN0099
amPenalen
DDAV ing
AMOsDN0IN2
3MD&ENNVU 10
AMORDAVLING
aMdsNnllng
AMDzIND 106
amMdannllo?
LEDEHLIY
amdanpvloe
AaMbsn0lln
amdsnNn0lly
aMDsNn0L1?2
IMdNE0313
Aamdsnnulle
amMdeNOD11S
aMDeDONUL1 A
CELLOT TR
LEDEHEINS E]
amdsDnR0L1a
RMDRNOVI20
amDeON012Y
amDsNN0122
AaMORDONV123
amDs N0 L2
amdanNedl?s
aMDsNnd k24
amdsNnLlz?
aMpaoniloR
aMDaNN0 L2y
amMD=dNn01 3In
amDanndl N
ambdenallil2
gMDsNNv 13
aMPeIN0 1
amPRICUL IS
aMDenNnll 36
ImOeNNBL3Y?
AaMDs0NU1 AR
amD&eNN0 1Y
AMOe NNVl en
amDsnnllsd
pmdannllap
gmpdsan0la
IMOENNU L 64
aMdsNOvlen
aMpanNn0len
AMDENN0) 47
amDaNa0Len
aMDsDN0L 69
aMdannulkn
aMis 200151
aMpsDNU LR
AaM0sDNULRY
RMD8 N0 L S
amdsnnblsgs
RMDENNV ]SS




0007¢5 ~“3% CALL WISTI(NYYsNYToYMINeXMAAJFNyr M) BMOZDAULIS?
000771 50 cONTINUE IMD&ON0 LK
c ) AMDsN00L 80
00077¢ 101 FORMAT (2069139150134 14¢3RX213921¢) aMDEIND LA
000774 102 FORMAT {(8A10) ’ AMNDENNDLA?
000774 103 FORMAT (1H0920XsHAYN) AMDEON 0141
000774 17{(7 FORMAT (1H)) AMDsNN01lks
000776 106 FORMAT(abe211et12eI2,F11,0) am3gnNU1aS
c HATTELLE COMMENT aMDs N0l 5k
c FORMAT 105 CHANGED FRUM (Tlabr3)rne) HMDRINULKT
c IN ORHER TO COMPLIMFNT »0DR0 BATTELLE SUBRAGIINE CaVLFY FILL. amisNnigg
00077 10% FOIMAT(Aby (I3 R)e 5X)) aMDENNP LAY
0Uo0T76 106 FORMAT(IHN 10(FiVe4.a)X)) AMisHN0l 70
000774 107 SORMAT(1H 23K WISTORKAM OF vaRIasLe [3//) aMDsNA0LTY
000774 108 FORMAT(14H BASE VARTADBLFs JIxeléN LROSS VARTA4LER/6X,10(139RX)) aMDsIn0172
000774 1U9 FORMAT(LA +54m THE ValUs GLVEN kOr THF INTEwVAL »INTw IS TGO SMalLL amBenndl 73
1y 743H A NEW VALUEFLlene28HyHAS BEEN SUBSTTIUTEU, /) MBunnll7a
000774 111 FOIMAT(SX9S(13,4uX)) amDsn0l 78
000774 112 FORMAT{IH ) amMDs0R0L 74
000774 125 FORMAT (LM 10F1)e6} aM0s3NULTT
000774 210 FORMAT(14M PHORLEM CULF 3(d', )1AADs/18M NI, OF VARTARLES 3(2ne ), aMDuUNUI?R
Al3e/14r NO, OF CASES 4 (3Hy }15e/7264n NO, UF SELEFITOU CARUS T39/724H QMDENNDLTQ
KR NUe OF VARIABIES ANDDED 139/22M we OF TRNGFN CARDS 2H, [3.7€2rt N aMD&3NULRN
AQbe OF FURMAT CARDS eH. !3'//) quogjnol“‘
¢ amMDsINU1R?
000774 END aMPeNN0iR
PROGRAM LEN3TH [NCLUDING 170 RUFFERS
005544
BM0sD
FUNCTION ASSIiGNMENIS
STATEMENT ASSIONMENTS
1 - 00013s ) - 00011l 8 = 000374 9 - 000332
10 = 000&le 11 - (000376 1¢ = (004D« 14 - 000623
20 - 0DLBST 21 - 000?14 2c - 000221 23 - 000864
26 = 00080 28 e YO0eRS e - yooy2? 3 - 000873
32 - QpUb3e 33 - QU0ORIT 34 * QU0T76% 35 - 000793
50 = 000771 65 ~ 000827 TV * 00162 7 = 00012%
10l = {0l0b] i02 =  y0lpkd 1v3 e v0loakl 104 - U0lnT4
105 - Gollvo 106 - pulice 197 - uoNo0/ 10a - 00lY14
109 - 001123 110 = 0Ylpo? 111 - 00114y 112 - 001143
125 = 001145 150 - 0003¢] 2vo « 00050 2nm e 0VU0N46
202 = 000062 204 = p0Opse 2vs = 001043 éne - V00070
2006 = 000075 207 - 000nT? 2V = ¢0030¢ 2ln e 001150 y
211 - 0001>7 215 - Y0030b 242 = 0004AT 24a - 000803
250 = 0005¢<o0 283 - 000UTNe 294 « 000706 30« - 000056
309 = 0nudbe 994 = 000224 99y e 00226 11y ! « 00lnr2

BLOCK NAMES aND LENGTHS
037122

63




VARIABLE ASSIGNMENTS

Al23 -
F8

J

MA
NCARD
NH

NP
NTRAN
NY
SYM
XMAX
Y

STARY OF
00077

STARY oF
o0l200

STaRT of
o0lelre

004207 Bl23 « yue21y cigd - 094211 v1os
0pl2le FN - 006237 HEAD = 03523uCo) I
voe227 JJ = (08232 K = u0a23v 2T aoF
0de250 MY ® 904240 NADD - U0427y NC
004223 NG - D0e217 Nui = u042ac NG2
Coegi3 NL = 004236 NNG = (04240 NNB
goé2le NPV = 004231 NTARE = 904224 Nfrl
00e22] NV - Q04215 NA - 00316> NXX
004236 NY, = P042%e NYY ®  Y0424d Y Y
U37064C01 TOLE = (04213 X = 00000uCh]) KXW
004203 x4 = 001216 XMin = 004244 1y
V042e7 YMAX = 9062?82 YMIN = 0&PSS ¥

CONSTANTS

TEWPORARIES

INDIRECTS .

UNUSED CUMPILEK €PACE

017200

000011

090011
000011
Gooo11
000011
030011
000011

000011
009012
000014
000016
000020
000022
000024
000025
000034
000041
000046
000046

000047
000057
000062
000064
000065
000066
000073

c

c
c

nISY

23
101
192

4000

50

100

s

SUBROUTINE HIST(NYY:NYToXMLnNgAMAASSYURNP)
SUBROUTINE HIST FUR BMiySY

ove1?2
00422¢
004222
004235
oLe24}-
00425}

0V422%
004170

T 004214

003206
039321001
0371030 vt

IVLY 17+ LY6e

DIMENSION XY(51417)¢r(15000) o INTEIS) oXM(3) 9N (3) ,SYM IR},

XZ{15) +3ONE(3) o CLAB(ST)

COMMON XoCLAMIXYySYMy2
TYPE INVEGER XMedONFoueXY oW
FORMAT (1Y FOuleiXoAlsolTAGWAL1IX,FDe])

FORMAT (1IN SAvIA(FG,192X)9F%,1/9X910(Fa,192X)/BX, 17 (avs%400,))
FOQKRT(HX!I7(0H*’°..o)/bx'lb(Fﬁ.IOZX)|F4.l/0l|]$(Fd.|.Zx))

FORMAT( BH MIN = (FlZ,heBUXyTH %AA 8 (Fl2,%)
BATTELLE COMMENT

OCTAL MASKS INCHEASKD FOR o400
XM(L) = 0U00VOT77777000000VGH
XM(2) = TTT7T77000000000000VOR
HONE (1) m{+6r111000) ,alD XM (2)
HONE (2)m(+6H000111) ,AND XH4(])
DI R (4oH===00Nn) cANNIsAM(2)
D(E)m(*6M000==u) JANDsAM(])

M=]

WRITE(

DO 5n [=1,3%
INT(I)my

NnO 100 relyl7

N0 100 Jmle50
BATVELLE COMMENT
HOLLERITH BLANKS USFD TnNSTEAD UF wl60 OClaL 3LANKS,
XY {(JoeK) m (4OM )

MINHEXYIN/SYME

TXAINBAMIN/SYMBw] o

SLAG (1) eXMIN

00 16 [=m2+3¢

CLAB(1)aCLAD(la)) egyMb

wRITE (

yIkU SI7ZE.

£e800N) KMTN s XMRA

61U (CLAB(T) L=l o2402) o (CLARLY), 182,33,2)

aMOs0001Rs
RAMDENN0 L AR
smpdsdallas
aMOsnnl1R7?
umMpsnpllaag
aMOsNN01nY
amMdganlian
AMORDND 19
MO ON019?
AMISNN0193
AMOKDN01094
aMIRINV 19S5
AMIsIN0194
amMosNelie?
amosNnllga
aMOgHNV1gy
aMdeNInQ200
ampsnNnben
LD LT P
aMDsDeVEn 3
aMDsNN02na
amdsnn0ens
aMdgNnl2ng
amDannlen?
aMosDA020R
amdsdnL209

- amDsDov21n

amisnpl2ry
RMO&DN0212
aMdsHnle1
aMienNnlltre
amds 00218
aMdeNnleIA
amds b1 7




e a

0001312
0001137
000123
000}27
000133
0003135
0001490
000142
00014s
0017
000151

000352
000160
000160
000262
0toie7
000171
0001758
000176
000203
606207
000210
000211
000221
000222
000223
00vzas
000244
000246
000250
0002s2
000253
000255
000261
000263
190265
000265
000267
000321
000340
00034]

DG ) USNYY.NYT
KeX (1) /SYMB=TXMN
INTIK)B(NT (R} )
TFUIRTIM)~INTIN) B, 10l
8 M=K
1 CONTINVE
YMAXSINT (M)
SCIbﬁoo
32 IF(YMAR=5C) 30934+ 3)
3 SCz5C+50,0
60 10 32

3n wRIVE( 6+103)SC
103 FORMAT(23H TUP LEFT riaNn SCaLE [5 Foel)
§C=250,0/8C
15 VO 6 Is]e34
AL®INT (D)
Lok #6Ce,5
IF(L)S26,+5
5 MEs(30]e])/n+]
1Te MOU ([42)
IFEIT) 02459962
59 1Tac¢ -
B2 XY(Ls¥B)m (XY (LoMB) JANU G kM(LT)) e)ReV{1T)
LElL-1
IF(L))1sbell
11 DO 10 Kelsl
b0 XY(KoM3)RIXY (KeMB3) aaNDGXM{LT)) q0eBUNE (T}

6 CONTINUE
VD 7 Kmigh0
L23] =K
R
Rar/SC
Is MOD (Ke5)

IF(1=1)29342

3 walelre)

60 TO 7

e wslelnHe)

7 WRITE( Re23)dews (XY (1L oM) aVMmjel?) oNeR
wRITE( SelU2) (CLARILY 9iZlo492) o (CLAR(YY, 1x293302)
RETURN
END

SJUBPROGRAM LENGTH

000536
HIST

FUNCTION ASSIGVMENTS

STATEMENT ASSIGNMENTS

l -
6

11
30
53
102

vnulds 2 - w00>kd 3 - Q00263 5 - 0U017¢
000246 7 - DOUIRT ) - 000133 10 - 0V022%
yooeed 15 - gLOYRe 10 = v000me 23 e 00036
youlse 3l -~ 900147 3¢ “ V0014« 50 - 000061
000210 62 - 000211 1vo = 0000e7 1n - 0003%)

000350 103 000414 4000 voo3a/

BLOCK NAMES ANU LENGTHS

037122

65

amhnDdA02148
amDsDab210
IMD=D00220
amMosDNn0221
IMORDN0222
aMdsHe23
AMD5ONn0224
aM0sppl2as
IMOsDAVE2A
3mDsnNlE27
aM08000224
aNdsNn0229
3MOs00023n
aMORDNAVZ I}
AMOSsNALR 37
IMOEDNUC IR
amM05d00234
an0eNn02135
amDE D024
aMdsNrlelr
aMDsINVEIR
aMlIepNnU2I9
AMD&NOUen
amdeNNnles]
amdsnNplls?
aMDsnnbee
amdsnelees
amMOsNn024s
aMdeIN024n
aMdenolear
amMpsIn024n
AMOSON0249
amMIgInlesn
amMpsInies)
3IMDENNUZK2
AIMDRNNVER]
ampenrL 2N
BMDeNN2sA
RMDRDAC2SA
amMDeNNUPS?
aMDENNU2RA
AMDaINnDERN

o S ¢ S et e e o e e A P o e 0 A 1

Nt




- . Tair N
s : Sy
. v
VaR1aBLE 3SICMMENTS
B0NE -~ 000318 cLa’l = 035230C01 O «  yoosie 1 - 000822
INT e 00060s 17 = 000836 J - 00082 K o 000823
L = 000532 ™ = Q0UKZ] MB - 0Ue%34 11vd o 000825
R e 0005%3% sC - §0Us3Y sTm = u3lpesCor txvid o DOUS26
] = 000520 X = Y60pNOCHYL Xk = 000831 AM - 0008507
XY - 035321C01 YM™ax - gous2/’ 2 - BITI103TM
START OF CONSTANTS
000343 l
START OF TEWPDHARIES
000426
STARY OF INDIRECTS
000440
UNUSED CUMPILE® SPACE T
021200
SJUBROUTINE FLOTR(XeZMIMsZMAR oW INIWHMAX e NCyND) amDEDp02K0
CPLUTR SUSHOUTINE PLDOTR FOR Hawudn (MOULFTED) JuLy 20y 1964 aMDENN0En1
c BATTELLE COMMEN! RMDENA02K?
c MASKING VECTOR (XM) REMOVEW Fruua PLOTR, ivO4 IN FURMA, AMpRNIN0247
000012 DIMENSION V(I5000) oY (18) o XY (5191 /) oCLAR(D ) o AM (L) oSyYm (1S} BMDR0N0264
1 sLF (1) eFMT1D) AMDRNN0286Y
000012 INTEGER BLANKSoGFaFmToTCoTPToXY oW aMPsnn0264
000012 UDIMENSION TRP(1)+TC (1) AMDRNO0EST
0090)2 COMMON VoCLAB XY oSYVY AMDENN0Z26Y
000012 rOMMON /PRESET/ NUC auDRNND2A
000012 DATA (NC = ) amMdeNn0e7n
000012 100 FURMAT (IR OXS(F12,39Ax)eF 126371 7R45(F1£2.344X)) amMNRIN0E T
000012 101l FORMATI(LH Fl2¢3elrenlolrlbeaBrAlerii,el) AMDRNNUET?
000012 102 FORMAT(IH 13X,A10]1RALyADAYL) AMOENN027
. 000012 1000 FORMAT(In 16x,10121) amMpsnNnbeTe
- 000012 1001 FOPMAT(15Xe20(SHe,,00) (lH*) aMNeRNNAVE TS
000012 BLANKSS (¢nH ) RMOSNN0ETA
000013 IF (NCC) 4B 9509 4R amMosNnu2TY
00001» S0 KL=®¢ aIMOR NNV TH
000015 GF(1)s{eoR1x ) amMDSHINGE T
000017 GF (2)B(+bHEA ) amMDENP0ERn
600020 GF (3)BlebHRIA ) amMdaNNLER)
000022 GF(4)B(+b6HAA ) aMARNNUER?
000023 GF (S)m(+bHDA } AMPEAN029 3
000025 GF(h)=(ebHOA ) CUDII L P
00C 226 GF(F)m{ebHIN ) aMpeNHNOERS
000030 GF(R) B (ehHHX ) aMpDRNNUERA
! 000031 GF (9) B{eoHA ) ampanNn028 7
000033 GF(In)m(+6Hl0X ) AMDEIN02AK
000034 Ful(l)m(enniiTn ) aMpRNND2RS
= 0000230 FAT (2) mBLANKS amxDsIn0e99
| 0000237 FuT{3) agLANKS aMpanN0291
’ 000040 FUT(4)B(ebHS(F124) amMpDsnN0Ze?
000041} FAT(S)m(+6M3vAR) /) aMDsEnN029%
! 000043 Ful(o)mteanix, ) aMpanNo02ve
] 000044 FMT(R)E(ebHN (F12,) amDsNA029r
000046 Ful(9)mlepHItAR) v) ’MDSNN0L9A
000047 Fal(10)mi{esbrPr12.3)) amMDKInU29?
000051 TCa'!s1lM,) AMOKNAUZIA
000052 TRe(elne) (LIS T4 L]
ﬁ 00005s CALL SCALE(wMINewWARS 100,V Y s YW INQ YMAXY YT 1) aMC-nNov3on
66




000062
000064
0600066
000075
000077
000103
000111
000113
000]1s
000122
0001lal
000147
000152
000154
000156
000156
00V160
000163
600166
000167
00017}
000173
000175
oov2o3
000223
18553}
000237
000245
000247

000306
000314
000316
000315
000316
000320
000322
000323
000333
0003e)
000343
000350
000352
000354
0002356
000360
000361
0003s2
000366
000367
000370
00v3rY
000405
000411}
000415
00Gel6
000817
00062}

230

201
231

2eo
282
204
207
205
22]

226
285

223

27
09

208

1

250

1l

48

10

105
108

107
1ul

16
el

(e XsNeXel

YREYMAXSYMIN

JeJyY
1F(J®(U=]10))2049201+20)
TP (kL) 22002204231
WRITE(

IF (KL} 2509eb0,4220
CLAB({1l)=s YMIN

N0 222 1=ds])
CLAB(I)aCLAIsS(T=)) ev]J .

WRITE( AN (CLAB(T) 9dalelle2) o (CLAS( )Y JB291042)
IF(KL)231¢231416 :

IF (U=5) 20992219207
Jade5

NARE L1

CONT INUE

IF(KL) 22092204227
Ful(3)=GF (JY)

FuT (7)8GF (JY)
Tisyy
TiaTTeYLIU/10.
CLaR({]1)zyYMIneT?

DI 223 Is2+v10

CLAB (1) =CLAKB(T=1)
wRITE(

IF(KL) 2272274} 6
IF(JYe%)2084209920K
WRITEL #sl001)
1FixL) 250¢2504226
J 35 = Yy

WRITE(
(TCoIsloyyl)
1F(KL)25042%0,226
CONTINUE

NCCs)

IC=0
1F(NP)BU,11412

00 1 I=)e5)

00 ) Jslel?
XY{1sJ) =sHLANKS
CALL SCALE (ZMINs7ZMAReSQUar JX e AMINI XMAX e A] J)
XReXMAX=XMIN

IF{NCIS291304Y
IF(NP)BOs10010
DO 9 Ns) oNC
SYMR = §YM(N)
XDIrFREXMAR=X
IF(ANIFFR)1UDy1006,106
XDIFFRe040
YOLFFREBYMAX=Y (N}
IF(YOIFFR)LUT,10B,10H
YOIFFR®Y,0
La5)e=(50,2XDIFFK) /Rhe S
KB10Le=(10UL®YDLIFFN)/YR®,D
M3 MOD (Keb)
Ka(Kw]l)/6e)
IF(m)21e16421
mMad
LLaM
uzi{M=]1)®*o0

Avlpold

Y1y
AyPMT) (CLAB(T) 94m201002) 0 {CLABIJY o U109 4 2)

A01000)ATCoIdlod Do (1P, (TCoTE]oi))oKu1,419)51Tp,

BATTELLE CUMMENT
MASK [N PHROPER CHARAGCTER = SUBRNJUTINE ADUED 3Y aaTTriLE 0
REPLACE INDIANA CO=NP ROUTINE CaLlLED FORMZ,

67

4 oo . e ok o s

au0s0003n1
amDnAd302
AMDEDAL3NA
aMDENNO3ne
AMOE D0 3R
ampeond3ne
AMDSNAVINT
CUDELT RN T
AMDSNN03ne
amIgDNn0 31N
amMDsDN03 )
amDsNnb3) 2
aMDRNA0 319
amMdsNn0314
gM0DsDN031 %
ampsNN031 s
aMosDN03Y?
AMDSRNNAD3LA
aMosDn0319
ampsnNe0320
aMDsDN032}
amMpsDn032?
amMDsNn03513
aMdsNN0324
AaMO]DN030%
aM0sD0032m
AMOKDNG327
aMDsNNn03Ion
amdsnn03r9
AaMO&sNAN03I3In
aM0&NA03131
aMOsNNU332
IMDRINYIA
am0sDNL33e
aMRENN033%
aM0sIn0334
amMdsdn0 337
AMDE DN D 3N
aMDsNNUIYY
amMORDND3en
aMDRDN0 341
ELLEH KT v
IMOEDN0 36
aMOSHAN 244
IMDRNN0INS
ampENOV3Ien
amMpsn03a7
amMOsNN0Iaw
amd&DNG 340
aMDRON0I&N
MO NN0 3Ky
AMOROING I82
amMO&NAUI%?
aMO&INn0 384
IMOSDN( I8y
AMDRIN0 InG
Im0sNN03IRY
aMd%xd00)8a
amDsDn03IsQ
amDeNN03I6n
aM0%DN038)
amMDs N0 0382
amOsNNO3IA




0o0e23

605632
000600
000440
00vsa2
060450
0G0es51
000452
00UaS4
000457
006en0
00026]
DOUKTO0

000ATS

000475
088e76
200500
000506

000506

000523
000527
000531
000531
000533
000562
000564
000570
000572

000574

000875
000577
000600
000665
000606
000607
000611
000613
000617
000621
060623
000646
000650
0000682
000656
000676
000704
000705
000706
000707
000710

OO0y

(9]

80
88

860
865

91
%0

98

Y6

vy
98

ICsICel

13

13
135

2
3
52

1¢
s

CALL FORMI(AY(LeX}y LLe SYMH)

CON T [%UE
60 TD 1S
DO Y6 [@)e}7
XY{leci)mBLANKS
Ls}
DO 95 NmjgNC
SYNBBS YN (N}
YOIFFROYMAX=Y (N}
IF(VOLEFR)BO0 18654805
YBIFFR2OL0
K!101.=(400.'Vv3Ftv%lvn0.b
um M0l (K36}
IF(M)9T, 9190
=g
LM
KxiKel)/6¢]
Ma(m=])ey

BATTELLE COMMENT

MASK TN PROPER CHARACTER = suenout&uf ADUED 3Y aATTelLE Y0

REPLACE INDIANA CO«NP ROUTINE CALLLED FORMZ,
CALL FORM3I‘XY(LeK)y LLe SYMR)

IF( MOD (1Ce9))9Ts96keYT
wWsip
G0 V2 98
wxTC
WRITE(

G0 Y0 15
Mube=JX
LLsS50em
TeJX
IF(8=JX)131v131e138
Tei,0
RLABSXMAX=(TEXT )} /6.0
waTC
KsS2
00 31 L'MoLL
Kaie]
1= MOU (L'S)
IF(1=1)2¢3s2
wsip
WRITE( :
RLAB=RLASB=XIY
walC
GO TO 3}
WRITE(
CONTINUE
Ki=]
80 TO 230
NCC=0
RETURN

END

69102)W0 (XY (KON} yNofslT) ¥

SUNPROGRAM LENGTH

00)1ee

rarra o e

HeL0T)Kows (KY (14N) oNx1917) oWy x

6o101)RLABIW, (AY(KoN) N2 ol Ty oW A8

- eMbdsInl40]-

AMIR000384
aM26000368
In0RNIV3I6H
aMDBNN 0367
IMDRDN0IAR
BMDSDNU3ISS

- ampEReG3Ta

AMDRNA03TY
AMDRDN0IT2
AMd50n0371
aMpsnN003Tse
AMNDRDAGITS
BuDSNNATG3TA
RM0S900377
RMD%D00378
AMD=IND3ITe
"MD50003AN
RMDRDA D381
andRDNAO3R?
aMDENEC3INTY
aM0aD003Rse
aMOsDOGIRS
AMD50003IRE
aMd&DN03RY
5M380003R8
8MD&DO 0339
aMDsDN030N
amMDEDEIIGY
aMD5D0 0392
amd5000393
AMOKDN0394
AMDENH0308
ZMDEN0 0396
3M0s0n0307
IMOR 060398
IMDSD0 G399
aM0EN00400

aMdsDN0e0?2
3M0500060)
3M08000406
amMbg00040%
suDRONG406
AMORD0 04T
RMOXNNC408

- AMD=NN040N9

AMOGDN04 ] 0
BMOsNN0411
AMORNN0412
aMD%060413
AM0xD00a1 6
Rl T
RMORDO041
AMOs0n06t1?
AMDEDG041A
RMDaDNOS1Q
aM0sDO0420
AMDED00421




89

PLOTR
FUNCTION ASSIBNMENTS
STATEMENT ASSIGNMENTS
1 - 000323 2 - 009656 3 = 000621 10 e 050382
il e 00032¢ 13 - 000870 1¢ = 000706 15 - 000707
16 - 000416 21 - 000617 3l - 000676 48 - 000343
49 - 000350 50 - 00001¢ 5¢ = u0pT0e 80 e 00C4ad
as = 000482 90 « 000476 9l - 00047h 96 - 000827
1 - 000831 o8 - 000833 1o - 000713 i - 6C072)
102 e 000726 108 - 000361 1Vs - 0b03kE 107 e 000367
108 - 000370 131 - 000877 i35 - 096600 201 - 000075
204 - 000147 208 « 000154 207 « 0001%2 20m - 000268
209 - 200233 2¢9 = 000131 2¢€1 - 000150 e2? - 000119
2283 ~ 000176 225 - 000163 246 - 000160 227 « 000231
23 - 000064 231 - 000077 25% = 000314 86p « 000460
a65 - 000646} 1900 =~ 00073¢ 1901 = 000735
BLOCK NAMES AND LENGTNS
= 037122 PRESET = 000001
VARIABLE ASSIGNMENTS
BLANKS = oqo0ll26 CLAB = 035230001 FMT = 0011l GF e 001192
i - 00lle2 1¢ - 001146 J = 00114} Jx e 001167
JY - J0ll3s Jrr - 001143 K - 001]45 KL - 001133
L ‘e Q0i160 Lt = 00118&¢ " « 001164 N s 0011864
" NGC e 000000C02 NP - 000000 RLAB = 0061163 SYm - 0370664C01
SYMa = Qn1158 T = §01131 ¢ = udlr127 1o e 001130
1A e 001184 v - 000000C01 - 001132 XDIFFR « 001146
XI1J - 001152 XM - 001074 XMAX = 001181 XuyN - 001150
xR » 001153 XY - 035321C01 Y = 037103C01 YOTFFR « 002157
YiJ e 001137 YMAX = 0017236 YMIN = 001135 L - 001140
START OF CONSTANTS
000712
START OF TEMPORARIES
001022
START OF INDIRECTS
oolovr2
UNUSED COMPILER SPACE
617400
SUBROUTINE TRANS (NoNJONTR) aMDR000422
SUBROUTINE TRANS FUR 8MDOSD JULY 170 1964 aM08De0423
000006 DIMENSION DATA (15000) sM0%D)0424
000006 COMMON DATA ands0o04 28
000606 TYPE INTEGER C1239TODE aMDn0o04268
000006 ASNF {K)BATAN (X/SQRT (1,0=A%%2)) aM08C00627
emMdxn00628
000023 C123=m {¢OHTRNGEN) aMisDA04329
000024 ON®Ne] RMDKD0 0430
000026 HARY=0 aMNsDO043Y
000030 WRITE! 691903) aMD¥D00432
000033 WRITE! 1140061 SMOSNOUS33
000037 1ERROR®Q 2M05D04 34
030040 00 1000 IsleNTR 8MD5D0043S
000040 READ( $9900) TODEINEsNCoNY 4 CC aMDsDO 04 e
00008} IF (T00€=C123) 3200,8+300 AM08D0043T




ea st e

000063
000066
000067
000108
000131
00C1:S
000116
000122
000126
000131
000124
000136
0001e]
000143
00015

0003146 -

000146
000170
000173
000201

- 000203

000208
000211
000211
000226
000230
000233
000241
000246
000252
000254
000257
000263
000266
000266
000272
000300
000300
000303
000305
000307
000311
000313
000314
000325
000325
000327
000340
000340
000362
000345
000387
000357
020361
000365
000366
200373
000373
090377
090400
000602
000404

303
¢

60

23
26

er

24
28

29

i)
K}

89
90

100
3

NJSeNY
RETURN
WRITE(
MASNONE =N
MESNENVaNe ]
NCBMBoNe1
IFINC®(15=NC))1500,1500,2
WRITE{ 611408)
80 10 1000
IFINC=11) &¢ 3, 3
xsCO0
MDSNOKeN
DO 200 JmMBMC
MAaMAL}
MOSMD+ )
CONTINUE .
80 TO (10+120030040,80060070,80+900100+110+12091300140? oNC
IF(DATA(J)) 9903248
DATA (MA)sSQRT (DATA(J)}
80 To 200
IF(DATA(J))99s11912
DATA (MR} =],0
60 TO £00 4
DATA(MA) 3SORT (DATA(J))+SCRT (DaATA(J)e1,0)
60 TO 260
SF(DATA(J))99909014
DATA (HA) eALOG (DATA () ) 90,4342944819
€0 T0 200
DATA(MA)SEXP (DATA(J})
80 TO 200
IF(DATA(J)))99,32417
IF(DATA(J) =1 ¢0) 1691999
DATA(MA)23,1415926836/2,0
60 10 200
ASSQRT (DATA(J)!?
DATA (MA) GASNF (4)
60 TO 200
ASOATA (J) /ON
[T1YY] .0/0;‘ 2
F(A)99,23,26
fr(uxvv:ao.zr
DATA(MA)=0,0
80 To 200
DATA (MA) BASNF (SGRT (8))
60 TO 200
1F(B) 99,28,29
DATA (MA) sASNF (SQRT (A))
80 10 200
ASSQRT (A)
a=SORT (B)
DATA (MA) SASNF (A) ASNF (B)
80 T0 200
IF(OATA(J))31099,3)
DATA(MA) Y, 0/DATA(Y)
60 TO 200
DATA(MA}SDATA( ) #Cp
60 T0 €00
RATA{HA) BDATA () #CO
60 To 200
IF(DATALJ) ) 33432433
DATA(KA) 0,40
e TO 209

6¢1402) IINEINCINY 4 CO

70

AND8H00438

sx08300439
aMDuDo04s0
aMDEDO04sY
BMO%DN 0482
sM0s000447
aMDSDO 0444
aM0800044%
BMDEDO04 &S
ambeDo04sY
amDsDo04en
8M0E000449
en0sD904S0
8nDB00048)
am0nDo0482
aMdsD0 0483
amD3000454
sxDg00048S
aMO8DY 0486
gMD8D004ST
BMOsDO04RE
8M0sD004S9
aMD8D0C460
sMDED00A6]
SMDsDn0462
BMDED0 0463
SMDSH00464
aMDENG04 68
aMDs 000466
4M0sD0 0487
aM0eD0 0464
amDs000460
8M08D00A 70
aMdsDO047y
aMOs 000472
BMDEDO04TY
aMOSDO0A TS
BMOSDO0ATS
sMbSD004 76
sMD8DOo0AT?
su0sDo04 T8
BM0SDO04 TS
aM0S000480
SMDsD0048)
sMOB000482
smM08D00683
am0sDple8s
8MDSDO048S
AMOSDO0ARE
gM08000487
sMDsDo068s
aMDBD004n9
8MO8D00450
8M05000491
sM05000492
sMO%D00493
aM0s000494
8MDSD0049%
8MDSD004GS
808000497
sMDR000498
aMDED00499




000408
000413
000414
000422
000422
000430
000430
0600435
000a36
000640
060445
000446
000450
000451
000452
000460
0006466
000473
000474
000477
000500
000504

000508
000505
000508

000505
000505
000505

000508
000505

000505

c

33 DATA(MAYRDATA () 9%¢o
60 Yo 200

110 OATA(MA)=DATA( ) +DATA(ND)

@0 To 200

120 DATA(MA) DATA(J)=DATA(MD)

60 T6 200

130 OATA(MA)aDATA( ;) ®DATA (MDY

80 Yo &00
160 IF(OATA(MD))157¢99,157

157 DATA(MAYSDATA{ ) ZDATA(MD)

80 To 200
99 IF(MARY) 83,6484
44 MARYZ=999

IERRORS«999
WRITE( 6es1404)1
43 WRITE!( 5914605} J
200 CONTINUE
MARY=(

1000 CONTINUE
IF(IERROR) 42112103111
%2 WRITE( '
1111 RETURN

900 FORMAT(AGvI3012413,4F600)

c
1400 FORMAT (¢SHOCARD NEW
VAR(a)

IVARIABLE CODE

1602 FORMAT (2H

6+1401)

TRANS
OR CUNSTanT)

ORIB.

/S4M STINCE SOMs VALUES WILL 8

1403 FORMAT (1HO6X.23HTRANS GENERATOR CARD(S))

1406 FORMAT (SSMOTHE INSTRUCTTIONS INDICATED ON TRaANS AENERaTOR CARD NO,Y
120 1Ky INRE=/60H SULTED IN TrE VIZLAIION OF & RESTRIOTION FOR rnxs T
gnnnsroa-lson MATION, THE VIOLATION OCCURRED FOR TME FTEMS LISTED 8

1405 FORMAY (10N ITEM NO, 1S)

1406 FORMAT (10THOTRANSGENERATION CODE ON CARD LISTED ABOve IS INCORRECT

Xo PROGRAM WILL PROCEED WITHOUT THIS TRANSGENERATION,)

END

SUBPROGRAM LENOTH

000732
TRANS

FUNCTION ASSIGNMENTS

ASNF

STATEMENT

2

]

12
19
4]
39
40
%0
90
120
200
1111
1603
1800

000010

ASSIBNN!N?S

000131 ~ 000134
000067 s - 000173
000211 16 - 000233
000263 20 - 000203
000311 27 - 000316
000239 31 - 00038)
000244 'Y - 000800
000254 60 - 000300
000373 99 w 000446
000422 130 - 000430
0004668 300 - 000065
000504 1900 = 000826
000874 1804 < 000601
000122

29 8 8 € ¢ & ¢ & ¢ 8 8

PA

000161
000170
000257
000307
000327
000402
000460
000387
000400
000436
000%2]1
000540
000620

1
18
2s
9
3
LT
80
11la
157
1000
1402
1406

JRIme VaR(B)/48H NO,

1601 FORMAT(78H VALUES OF VARIAGLES OF WHlcH AN ERROR wae FOUND OURINg
JTRANS=GENERATION WILL /77H STILL BE INGLUDED IN THE nRAPHS, HUNEVE
2Ry THESE GRAPHS MAY BE MEANINGLESS
3E TRANSFORMED anD QTHERS NOT,)

120180210 06X(F10,5)

000146
000206
000266
000325
000340
000408
000450
600366
000416
000440
000474
000870
000631

enD8D00%00
s08D0AS01
amdD%000%02
smD3300503
aM05 090504
8M0D8000%08
8M08000%08
8M0sD00%07
M0sDo0%08
sMD8002509
snDSDO0510
aubsD00S51)
808000812
aud%D0051)
8405000814
aMOS000%1S
808000514
aMDS000317
3030006512
aMD%000819
amM08000820
BM0800052
aMD800 0522
8M05000%23
sMD5000524
aMDEDN 0828
308000826
305000827
BM08000%524
QMDSDOOSZQ
805000530
2MD500053)
£40%000%532
sMDS000533
8MD8DO0534
An0D8D00% S
8mDSDO0S36
aM0%000537
sH050n 0518
RMDS000539
BMO8D00540
BMDSD00541




(M_.__. o e e e o

R

GLOCK NANES AND LENOTHS
= 03583

VARIABLE ASSIBNMENTS
A

= 000730 8 - 000731 co ~* ogor2l €123 <« oe06710
0ATA < 00090001 | = 000715 1ERROR = 00071¢ J - 000727
X - (00725 wA - 000722 KARY = (00713 T - 000723
“e - 000724 D - 000726 NG = QfomyY NE - 000716
NV - 000720 ON - 000712 YO0DE - Q00711
START OF CONSTANTS
200%07
START OF TEMPDAARIES
000648
START OF INDIRECTS
000792
UNUSED COMPILER SPACE
020400
SUBROUTINE VFCNCK (NVF) .

CVPCHCX SUBROUTINE TO CHMECK FOR PROPER NUMBER OF VaRTARLE FORMAT CRpS
000003 IP(NVF)I 10410020
000004 10 ¥RITE( 6:4000)
0000390 NVER]
009012 50 RETURN

¢
000013 20  IFINVF=10)50950+10

¢ _
600016 $000 FORMAT (LMO2IXTIHNUMBER OF VARIABLE FORMAT €aR08 INCARRECTLY SPECYIF

KIELs ASSUMED To BE 1.!

000016 END
SUBPROSRAM LENGTH
000036
VPCHCK

FUNCTION ASSIONMENTS

STATEMENT ASSIGNMENTS
10 = 000004 20 = 000013 50 * 000012 4000 - 000022

BLOCK NAMES AND LENGTHS
VARIABLE ASSIGNMENTS

START 0F CONSTANTS
000070

START OF TENPORARIES
000034

START OF INDIRECTS
000036

UNUSED COMPILER SPACE
022600

12

[

8405000542

BMOSD00S4Y
3MDEDN0Ses

8hD80N0848
3408000546
AMDS0G0547
aMdsin0%4a
aMD8DO0S49
amDs000550
aM080005%)
LD LD EL F)
BMORDN 0587




060032
000012
000013
000014
000056
000017
0600021
000922
000024
000028
000033
00003
000036
000042
009046
000047
600050
000056
00v060
000062
000066
600066
6006070
000071}
000073
0040101
000102
000105
000107
000110
000115
000120
000125
000127
000131
000132
000135
000137
000140
000142
000]es
000147
000150
000153
000155
000187
600161
000163
~0gleT
00Ct 70
000170

cscaLt

59

208
201

233
202

204
203

23%

236
240

10

242
24]

SUBROUTINE SCALE(YMINGYMARGYINTIJY s TYMING TYNAX, Y] )y

SUBROUTINE SCALE FOR Sus PLOTR

DIMENSION C(l0)

Cth)s 1,9

C¢2ie] 3

C(3)=2,0

Ci4)=3,0

Ci%)m6,0
C(8)aS,0

CiT)187,5

C:a)®)0,0
TESTa 50 (208 (m2g))
YRBYMRX=YMIN
TToYR/YINY
JBALOG(TT)#0,4302944819
Er)n,0ery

TTaYT/E

180
IF(TT=1,0)205,201,201
TTeTT210,0

€8E/10.0

Inlel

15(B=])}e2q:2

ESE®10,0

1s]
IF(TT=C(1))233+202.20]
YIJsC(l)*E

G0 TO 203

Y&YMIN/C(])

Jay

Tey

I1F(0,0001~ABS (T=v))c0492334233
YiJaC(le})®E

XKE({ (YMAKeYMIN) /Y] jeVINT 1/2.06,00001
KaX

IF({K)235+2600240

YaK

1P (X=Y) 23602400236
KeK=1

TYMRINSK
TYMINSYIJ®TYMIN
TYMAXaTYMINGYINTOYY

IF (YMAXeTYHAX=TEST)104100€01
TTsYINT/10,
JYsTT*,000001
YIJaYINT#(Y[J/)10.0)
JeTYMIN/ YIJ

IF (K)282424],201
Jaje]

JrJ®JYe JYaK

Jyey.

RETURN

END

SUBPROGRAM LENGTH

000240
SCALE

FUNCTLUN ASSIZNMENTS

STATEMENT ASSIINMENTS

1

201
205
290

00006
00006
0000%
00013

6 2 « 000071 10 - 000147 50
e 202 > 000y02 2v3 = 000120 204
6 23 « 000075 23% = 000131 2de
7 2¢1 - 000163 242 = 000161

73

aUBURY 18+ 194¢

000033
000118
00013%

84080005%¢
3MDuD00SSS
LEDL L2011
B8MDSD688Y
08 D005
8M0800058¢
an0sD008460
3MO5000%861
AMDS G0 0582
amCED0054%
RMIS 000344
SMOSDN0SsS
AMDRD00S88
BMDENN0367
305000868
BK0S000569
8M05000570
30500057
EMD8000572
BMOR0048 7Y
BMBR0(10574
aMDZDO0%TS
BMOEH00STS
3M0%5300577
RMDEDO057R
amMD%D00570
AMOEDO0ER0
aM0sD00581
AM05D00SAZ
amMDS5D00%83
AMOSD00%R4
RMPRD00SES
AMDE0n 05484
AMD]DN0SATY
AMOSDND3088
aMDRD00SAS
RMOI%000%90
AMO%00 090
aMD%000592
AMORD00%59
aMDSN00%0s
BM0S0n0%9%
AMDSD 00894
AaMD5000597
AMDRDH0SeR
amMos 000599
AMOR0N0600
aMDEDN0601
amMOxnNN0602
RMOED00503
aMISON0604
audanol60s
CUDEDIL LTS




BLOCK NAWES AND LENSTHS

VARIABLE ASSIQNMENTS

C e 000220 €
K = 000243 T
X = 0pUvR2e2 Y

STARY OF CONSTANTS
000172

START OF TEWPDRARIES
000211

START OF INDIAECTS
000217

UNUSED COMPILER SPACE
021700

000238 4 = 900237 J o 000238
000241l TesT = 900023¢ 11 e 000234
9002460 Yiy = uoGoou YQ e 000333

SUBROUTINE FILL(SYMe NC)

¢

¢

¢

¢

¢

¢

¢

c

c
G0vo05

¢
000005
000006 10
00003} c RETURN
©0003) 1000 FORNM.T(IDR])
000031 ENOD
SUBPROBRAM LENGTH
000043
FILL

FUNCTION ASSIGNMENTS

STATEMENT ASSIUNMENTS
1000 = 00003e

BLOCK NAMES AND LENGTHS

VARIABLE ASSIGNMENTS
1 = 000062 N

STLRT OF CONSTANTS
000v3

START OF TEWPORARIES
000036

STARY OF INDIRECTS
00004)

UNUSED COMPILER SPaCE
022500

DO 10 Nm]lyNC
ENCODE(10910004SYMIN)) (SYM(N)y [8)410)

BATTELLE SUBROUTINE

THIS ROUTINE FILLS THE cOMPUTER SURD WITH THE InPUT qYMBOL SYM(N)
ADOED TO INDIANA C0=OF VERS[ON IN ORDER TO cOM2; IMEwT ADDED
BATTELLE SUBKROUIINE CALLED FORM3,

THIS VERSION IS FOR a XeRYTE WONU» wHERE X = 10,

DIMENSION SYM(15)

0000sl

74

AaMD80D50607
AMDEDN 0608
AMDRDO060Q
’MDRND061 0
AMO%DN0611
RMD8NE0612
aM0ds000613
AMOSNN0614
BMORD00615
aMONsN0061 4
amMdaNe08) 7
amMD%n00614
BHMD=DO 061 S
RMO&DN0620
aMD%000621
AMO8 000622
AMDE DN 0623
RMDSDN0624




000006
000006
00vo006

099006

00vo0s

000010
oo0cole

0000i1S
000020

000022
o0vo27

000030
000032
000035

000060
000045%

0000406

OO0 D00O000

SUBROUTIRE FURM3{ORaPH, 0L, SYMBUL)

BATTELLE SUSROUTINE
THIS SUMROUTINE PERFORMS ALL THE MASXING OPFRATYUNS FOR PLOTR.

GRAPH © THE COMPUTER WORO AT THE CUDRADINATES 1D $F , nADED.
LOC = THE BYTE LDCATION WIIWIN 14t COMPUTER 400 F0a LVADING.
SYMBOL m Tht INPUT CHARACTER TO 3t LJADEU. “uSY FI) IWE
SIX LEFT BCU CHARACTENS OF THt CUMFUIFR WOR(,

THIS ROUTINE ANY THE ENTIRE PHOGRAY TREAIS THE oLOTTING WORD
AS 1F IT WERE ONLY & ALPHANUMERTC CHARACTERS LONGe | pFT=JUSTIFiER,

THIS ROUTINE LOADS THE INPUT SYHouL AT THE | JCATION {OC WITHIN
THE COMPUTER WOMD GRAFH,

IF AN 1IEM ALKEADY FXISTS AT A LUCATION TO RE {napEn,

THE ROUTINE WILL L0AD AN NUMHER OR LETTER INDICATINa THE NUNMBER
OF ITEMS AT THAY LOcalIoNe. NEFER 10 TARLE FOR wuLTi0LE=]lgm
ALPHANUMERICS. TrE NUMRER 0OF [TEMSe Ny IS F2UB TO THE
CHARACTER STORED AT TABIE(N=]),

NOT ALL CALLING PROGRAMS USE THIS “ULTIFLE~TTEM FEAYHREs BUT

IT H4AS HEEN INCLUVED #0R TRAE Saxe Vb STANDARILZA T {ON,

DIMENSION TadLF (]18), MAGK (D)
INTEGER TABLEs GRAPH, SYMBUL. Hi ANAG
DATA (RLANKSSDH )

DATA {TABLE=6H22222246M33333316Ha4444 4, 6H555659, 4666664 6KTTTI 11,
1 HHBBABHEE, 6HIGYIVI ) BHARARAA, GHEBIAIB s £ HCCALCC, 6HDDOVUU,
2 OHEEEEEE s ANFFFFFF 3 6HGOG0LE ) GHHRHMARy aTTT I g6N/ /2777y

OATA (MASK = T700000000000VOLDONUEY DOTTUOONIVONUO0NNOUOY,
1 0000770ub0000V00U0GUDY 000000770000000000008
4 Jou000nruT7000000000UBY Y0DOVLO0000TT000ANNUYNE)

MASK OUT LOCATTON UNDER INVESTEnAtloN,
ITEM = GRAPHeANID MASK (LOC)

TESI TO SEE IF IMERF AKF ALREADY 1Y QR MUKE [VEmS av LUCAVION
LOGIC & TABLY (18) s8MDeMASK(LOC)
IF(ITEM.ER.LOGIC) RFIUARN

TEST TO SEE IF MLAMk (Tke NO PREVIOUS TTLMS al | OCATTON) o
LOBLEC = BLANRS ,aND MASK (LOC)
IF(ITEMNELLOGIC) G0 10 10

IF HLANK AT LOCATINN, MASK [N SY¥oVL,
GRAPH ® (GRAPR(ANU , (4 NOTaMASK(LUC)H) ) s ORe (SYMI0L ,aAND, waSK(LAC) )
HE TURN

SCaN THRYU MULTIPLE=TTEM TABLE Fox MATCH.
00 20 Isle}/

LOGIC & TAaHLE(T) sANDMASK (LOC)
lF(ltE“cNE.LUUTC) 60 10 20

IF MULTIPLE=SYMMOL 1S FOUNDs MASS LN NEXT Syvdd) o
GRAPH & (GRAPH ,ANU, [ dNOToMASKILOC) ) ¢ ORL tTASLE (To11  aND MASK (LDC))
RETURN

CONTINJVE

AMD8DN0625
AMDRDADE2A
LMORNN06DY
aMORDNGH2A
RMDRNN0&20
amdgno0ean
3M080n 063
AMDRON063>
aMDE0N06373
AMDENN 06734
aM0s0n 0635
aMigNn 0634
aM0sDn0637
3M050n063R
3M050n 06139
AMORDN064 N
aMD&NN 064
amMDEDO 0642
aMDgNG0646
RMORNO0644
am0edn0645
amM0sN0664 4
amie)n0647
AMOSDON06an
AMIENN0649
amdednlese
aMDsNN06%]
aMDaNAD6R?
EUDLOLT YL
aMpDaDr06Ss
AMIRDNLOSS
aMDsNn0hse
AIMDEDN 0687
AMDEDND6GA
amPe0n06%9
amde)0066n0
IMDSON0661
amDsNno6?
aMDEDAC66?
amMmDsDn064s
amMDsNN066a
amdsDN066A
am0sdnlesT
aMDs0N066K
IMDNADEAG
amdsNngeTn
amdsNele 7
amdsdnlo7?
amdIgIn0eT
MOsHN067a
aMpENNO6TH
aMdDaNnlo67s
amdeInGer?
AMOENNGOTH
aMPsNnl6 TV
aMo0ENNgoAn
IMOEDN06AY
amMNENN0bH>
aMORNNUHR T
aMDKNIN0OH4.
amdsnNpOoRrs
AMDERNDNOORAA




¢ 1F NO MaTCH IS FOUNDs THEN MASK 1n a 2, aMDs0Nn06ARTY
090050 GRAPH 8 (GRAPM AND, ( sNGToMASKILAC))) oORs (TAILE (1) o ANA MASK (LOL)) aMORD006AR
000056 RETURN aMDRDN06RG
000056 END amDsn0baIn
SUBPROGRAM LENGTM
060131
+UNM3

FUNCTION ASSIBNMENTS

STATEMENT ASS]GNMENTS
10 « 0000390 20 - 0000ab

BLOCK NAMES AND LENGTHS

VARIABLE ASSiIiGNMENTS

BLANKS = 0003125 1 = 000130 ITEM = 000120 LO0rlc - ov0127
MASK = 000117 TAGLE = 000075

STARY OF CONSTANTS
000060

START OF TEWPQRARIES
00006}

START OF INDIRECTS
000071

UNUSED CUMPILER SPacCE
022300

76
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SCATTERGRAM ROUTINE

for non-blank entries for both variables
in the same data sat
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EDITSYM CONTKDL CaRrRDS

*COIPY o MO0 s dMUSD

600003

000003
000003

20v003
~N0003
«d0903
000003
000003
000003

000003

000003
000005
000006
000010
00001}
000013
0000}
000018
000017
000021
oovoe?
00002
00vo2s
oouo27
0duo3lo
00vo32
000033

00003

000072
000073

000133
000138
eov137
00V1s]
006145
000]1a7
00uls]
000155

PROGRAM BM2i) ([NPutnl'AUTFU!at.IA?tb,TAP&SalNauIotanFGIOUTPUIo
{T4FeR)

CxvD0en CURMFLATTUN wIln SRANSLENFEAn] jUN HIVEMSER  (de 1944
e 040 GUNYERSTON QETIY <$ENENM
c HEal T SCIERCES GUMPUTING FallLtiy, iChA

104

i

IvVy
'LT.
700
703
Te)
Ta2

5

TYPE INTEGER WKsASKyal23eHI239C1E30012390]4TI0E.LONEGRELIOOFMTy0N
18 ‘

TYPE INTEWER PCT4PN]oFO24PUT

DIMENMSIUN AMAX(150) «AMIn (120) oYY {iD) 9SYMIL12n) aNC(12A) o 5X (150)
I oSA20190) 9SAY(135,]130),0ala(150)FMT()20)

DIMENSION NEW(190) 4 JUMPLISU) 9 NA(LOV) 9RN(1S0)

DIMENSLON CUN(36) e NSUD (36) 9HEL (382 9UP (36) 3 TNIEX (36) 4w (R)
DTIMENSLION [DATA(LS)

CNYMON SXY

COMMON [DATA

DIMENSIUN C{295) yQ(190)

FORMAT{S64HLnMUNZD COKKEL ATLOW WI!n TRANSOENFIATION . VERSION UF
A1SHNOVe 13y LYhe 7

l1a0H WEALTH SCIFNCES CUMPUTING FaLlbklTy,Uutaz/

2144 POBLEM CUDE AR,/

3214 WUMRER UF varlarits 132/

“174 MUMHRER UF CASES [94//7)

PCT={+24NY)
wK(l)=s(epHGT

wK (2) = {+6n5E
wK(d)a{eonT

wK (6)=iehHLE
wk{H)zleOHEW

WK (&) m{+HrNE

WK (7)mieprON
wK(B)=(s6MA
ASKE (oDt e 3
Cl2dm(eANTRNLEN)
N123s(+pnpLUISL)
Hl2Jx (+aHPROBLM)
Al23s(enHF INISH)
Als{ehmy )
NTARE=S

{Tl=e

IRELY (DRlerrag)

HE AL ( S9102) THOEICOUE o wWAR(NGAMy NCEL ¢ naNN, MROUL 9 PR 1P w7,
IPQIeNTGeMTAPE oK VR

GO 10 dve

OFCODE (U LU TURTA) TUNE ¢ CUNE s NVARKINSAM NSEL s NANUyNaNOL s PU] o Puaepn
F3eNTGoeMTAPEINYR

REAInND IT1]

IFCIONE=RLIZ3) 100 iN) 91 OD

IFI0VE=B123)9010970399ul0

[F (MTAPEEW.) Tal,/e?

mMTAPEES % w0 10 773

[F (MTAPE.NE &) GO YD 77)

PHINT 3

FOMAT (///7///7/% vou HAVE ASSLAvEU LOGIVAL VUWwER &« TO YQUR uATa
«1APE,  CHUOSE SOME NTHEN NUMRER,*//7/77)

85

. e+ 4 s e o m e

amD2000001
amd2000002
AMD2200007
am020n0004
AM3200000%
2MD2N00006&
amd2pn0007
amMN20n000%
AMD200n04909
RMD22600010

- 8402000011

RMD2000012
amMD2o00U13
AMD2Nn0014
AM0200001%
aMC2000014
amd?o00017
AMD2DN0U LR
and?nnliy
aMD2DOVR2D
amM)z200002)
AMD2D00022
AMD200U023
LLDEOII T ELY
aM02000028
amd20n00%4
amD>0n0027
BMI2n00C2R
Aamd2nnlu29
aMd2D00003n
amd2N6vo3Y
amD2000032
amd2000013
amd29n00e
aMD20NV0S
amd20n004
AMIPDOVVRY
amD2In00In
amMd>Dnlv vy
amM)2D00uayp
amd2NnL0a
aMIZ2N00042
020004
amMd?NNlves
am02.)00045
aAMN2I00044
amD2n004 7
amD2NNUYeu
aMdz900049
aMDyo0v08n
AMI2DNY0S |
ad2oNn00sy
aMY2 100083
AMO230U0%4
AMD2)HI00USS
a=D2)n0USA




R

000155 701 SToP AMD2200087
000187 713 CONTINVE 8M02000usA
00187 IF{INVAR=] ) * (] 34=NVaR}) 9040990002 L00K . aMO2NNn00&9
000104 1008 [FinSAM®]1)9U0] 4900741002 3MO2000060
000167 Lou2 IF ((NVARENAUD=)) 8 (1 36=NVARTNAUDY ) Yu02,9:462, 705 aMD2N0006)
000176 705 [F(IAAS INRUUL)=Y)TGbrTN649003 aMDP000062
00c201 706 CALL VFCHCK(KVR) ‘ amd2nn0063
000203 3 wRITE( 6o LUD)YCOUE oWV qte¥5am . aMD200Y0ss
000215 IF (NT3=150) 1003s10n034400% RMD2NN 006K X
000220 1003 IFINTG)P005940104UP RM02D0U00h6
oovez2e 602 wRITE( beo03) ' aMD2)n0067
00v226 . WRIIE( LI AMD2000068
000232 N0 70T IsLyNIG aMD2000040
000234 REAU{ 59806) TODEYNEW (1) o JUMP (1) g NA (L) ,N(T) AMD2000070
00vesl IF(TANE=C123)9n006040%99008 AMD2000071
000253 605 WRIIE( FosT [ gNEw (1Y 9JIMP () aNA(]) et u(]) aMD2)H000T>
000271 IF(UUMPLT) =6 1) 2000470792002 amMD2Na0073
000274 20U0 JFIJIMPLI)I#(1TaJuMPi1))) 2005420029107 ‘ 3M02D00074
090301 20u5 wRITE( ko4U01) aMD20000 75
000305 JUMP (1) 29y aMD200007A
006307 Tu7 CONTINJE amd2Ne0077
000312 0] TF(NKOVL) allrai?v6)1] AMO2D000 7R
000313 8l] xkE[ANS (NHOUL) *6 RMD2000079
000316 WRIIE( faely amD20000RN
000321 RERU( S59614) (SUBCL) eel (1) oCONITI 0P (1) vrm) oK) amMd?nn008y
000342 wRIIE ( YL aMNIONVUN2
000366 N0 416 IBeRK aMD>NAVURY
000350 KKls! RMD2NAVORA
00035) wrllE( Ce ) TINSUR (L) oL (1) sCON(T) 900 (1) aM)2n000a8
000365 1F (ASK=0P (]} ) %1691 234s418 auD2)NU0 AR
000370 816 CONTINUE AMD2NNDYRY
000373 1236 DO 43R (=m]oenn] aM0»2nn00AA
000375 638 INOEX([)=0 qaMD20DNVYARY
0004901 10O 437 lwlynni aM02000090n
000402 QECUDE(Le 70YCONI[))PUS aMD2p0 009}
0Guell Tud FNR%MAT(AL) AMD2DNVU9?
00ve]) IF(AL=PUS)TI0sTL)e 710 amD2Hnloe
000413 711 VECODE(S5eT1¢oeCON(I)YCUNCT) AMD200UC9a
000423 712 FORMAT (2XeF V) aM07Nn0008%
0004223 INOEX (1) =] aMD2nnU 094k
000625 GO TO 437 IMDADAVYSY
000420 710 VECODE (69 TY3¢CONLT H)COMLT) aMo>Dn 0098
000439 713 FrAmAT(F6,.0) ImD2000099
000436 037 CONIINUE _amMD20n01n0
00ves) 812 IF(NTS®IB00L) 42394169425 aMN2naving
000445 18 |FINTGIYOUT 410,024 am02000102
ocueaY 419  IF(NBOJL) 42204211422 aMDaNNU LN
0004590 ¢2] JESUS=L amMD29001i04
00045) 6o To I AMD3DNULINS
00VAS? 6c? JESUSE? amMd2nnlink
000453 NO3s) aMDADN0Ln7
000456 G0 10 7 EL DL
000455 424 JESUSH) amD2)n0ing
00ues56 66 Tu 7 IMd2HovELN
00Uas? 425 JESUSEe am020n0111
00Vas0 NUAm0 amDAn00112
000401 g Tn 7 am02Hnvil13
000402 4¢) JESUSed aMd2NN0L 14
000463 NO3EO amdzZpeULY S
00Uva6e T meQ amMD20nViY A
000465% LCASERY am02000417
000406 LEFTaNdAM amD2NAV11A
000467 NVAH) S NVAiteNADD am02000419
000471 DO & I®)leNVAR] amD2nn0tL2n
86




00veT3
000470
000877
000500
000501}
000S03
000513
000516

000518

00us17
00053}
200533
000546
0005s7

00057
00u604
2000606
000606
600622
00vo62ée
000625
00us26
000642
000044

000661
000671

000706
000716
oQu720
000733
Cou73s
000737
00074}
000742
000743
000746
000750
000752
00U 754
000Tel
00d762
000765
00u771
000775
oovrY?
001003
00190%
001008
001021

00la2s
00102
001026
001032
001033
001047
00i05e
001065

]

17

27

431
428
%09
429

433

030

83%

“n7
1vl
13
112
100%

1hue

AMIN(1)B10,.%#]0
AMAA([)-fAMlN(Y)
S‘(I)IOQO
SXE2(1)m0a0

DO & JsleNVar]
SXY(1edi20a0
KL=V

HEY .

KVREKVR#y

RE&AV(

00 €00 [1x=}enSaMm
READ( MIAGEsFmT) (DATACL) o 1&) 4NVAR)

GO TO (6074927,42B462U4630),Je315 y

CALL COUL (NSUB W HEL s CUN> NP9 ANBEX o VATAINTEST 4 42kl 9A12308123,04¢€3,N
11APE)

GO 1O (600943149994701) onTEST

NOdeNOBe]

GO 7O “u7 ] :

CALL TRNGEN(UATA;NVAHvNIH;NSAMoLtPloLCAStoMFnoJuMp.NA,UN.n'[])
IF(LCHSE) 4099407060 T

LCASE=)

G0 1D 600

CALL THNGEN(DATAINYAHINTEeNSAMyLEP ToLCASL s NF 49 JIMP yr1a o SNoMo 1 ])
IF(LCASFE) 4UY94335433

CALL COUL(NSUB.HELo(quﬂﬁvINUtchA!noNTFbT-u(o<quA|:308123oUl¢3.u
1TARE) -

60 TO (60066314999, 701) onTEST

CALL CDOL(NSUH.uEL.cUN.nP.lmuex.JulA.NTESl.n(ox«l.lsaaysleaonzed.u
L1APE)

GO TU (60004394999, 701) NTEST

NOdaNQde )

CALL TdNGEN(uATn.Nva~o~1ﬁ.NﬁnM9L:fI.LCASt.Mrw.Jnnﬂ.ua.ﬂuov.lll
IF(LCASE) aUYe4UTe4n/

Ham®]

1IF{n=1)13+10}913

HHRU 0

GO In 112

HHaH/ (H=],)

DO & Is]4Nvarl

KLexlL e}

1F(“L“255)l00“.l°0‘0100h

wiRITE( IRNE N

YR J

C(xL)mdaTa(l)

AMIN(T)maAMINY (AMIN(Y) o3 TAL]))

AMAA () mAMAKL {AMaX(T)oDaTalf))

SX(l)aSk(l)ebaTA(])

WL eDATA(T) =SX (1) /H

NQBU(T)*N

DO H Jm)y]

SKY(IaJ)sSXY(]leulenrJ)ony

CONT INVE

WAANING ~= ORIGINA| PMOGHAM RAD JLV]DE CRECK s ACChMg 8TOR AVERFL AW

QUOTLeNT UvEReLOw TEST AL THIQ PUINT, CDRIFT> HAe QEPLACED Li o
JUMP TO SECUN) STaltMENT NUMpE<y 14U§ [GNNI[ VA THe TEST,

60 T dotl

DO 10}2 [m]elvanr]

SRE(1yRsxY(Le])

D0 1012 U=l

SXY{Je])BSAY (] 44)

wRlIE( IThHc

GO TO (508e20%¢%00 %07 950T) 4 JESHD

NSAuNQOD

50103} (FHT(T1elzl 9NV

IMD2DNU 12y
RMD2N00122
RMD2000123
amMD2000124
amMd200012s
402000126
gMD2pN0L2r
aM070D0n0 124
amp2)n01l2q
amd2o0ul3n
AMO2D0U 1 31
020006132
amd20rdl )
aM020004 34
amMD20001 3%
AMD20n0 138
02000137
AaMD200V 138
AMD2D001 39
AmMD>0n01en
aMd2novie)
RMD20n014>
[MDPNOV LS
aMDonnlies
AMO20n0014%
aMDPDn0L4n
aM0?00n0147
IM02DNVLaR
aM0200V 149
aMD2he 050
aMD206v L 8Y
AMD2DAULS?
RuD20H00in3
’MD200V 154
IMD2DNAV LSS
amoznnliss
amd200V1 8y
AMDPDHNVIGR
aMD20n018e
amMD200Vlnn
amMP200Vley
LD PO Y Y
aMO2DN0LKY
AMO200V1 ke
AMD20n0 148
amd2in0isa
amdronuiaY
AMG2NOU L &N
AMD25n0 1 ke
aMnNanNnbiL 70
amD20001 7Y
2MD2000172
aMd20nVL T3
amD200V1LTe
gMOINOul T
aMd2InVL 74
aMnanNnvlLl 77
LCLEDLIAR £
AMD2NN0L T
quO2000 140
AMD2DN VLAY
MO0V IRD
AMD2000 191
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DEFLINITION
NTEST=] IF

E NIES:
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WTESTsS [F NEw pPROS]IEM CARU IS net&CIFD
NTEST=é IF FINTISH CoHU 1S UETECTRU
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10)e SXY(1350135)¢IN(37),IDATA(}S)

COMMOIN SXYy1)ATA
DO 100 is]eKKl
{S=nsSuUs(D)

EXAMINE BUOLCAN EXPKRESSIUN FOR Gle GEe Lls 1 EY sy wuE

e Xakse]

D0 S5 Jmle6

IF(REL{L) =0uK{J)) 55,2056
CONTINUE
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IFCINDEX{I))
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RSCONC(])
cCauaTA(K) .
HeUATA([S)=CC
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0000%2 IF((CCIEQcNe) e NN (NFIA(TS) eEWal ) )%, 2300 aMD2Dnd 316
000061 2300 AaxabS (8/CC)=-2ee(=2R) amD20n0237
00071 GO TO{14293049806) 4 AMD200033A
200103 2299 G0 TO(11e129!3a1Ge1501h) vy RMO?0NU 320
000115 1 IF(u)S0eSUy LI RMDADOV 380
oouvi1? 11 IF(R)SBeS0s< aMD2nN034)
900121 2 17(a)20920017 amD200nH38p
000123 12 1IF(n)S0e20s20 amD2n0 0343
000125 3 JF(A)30e50913 amMD?D0034e
0%ol27 13 [F(8)20:50,%0 RMD2DG 6%
00013) ¢ IF(a)20e2091« ARMO2ND0063464
000133 i IF(E)20420¢%0 AaM0P0ON0 347
000135 5 IF'R)26420410 amMDADNU3en
0900127 15 IF(8)50920450 RMD2DAV349Q
000141 6 IF(A)SUHGy1n aMD2NoV 380
0001e3 16 IF(B)20s504¢0 AMD2D0V3S
00U146 20 IN(I) =] aMD200V 3R>
000147 6 10 400 aMOPDNU3R]
000147 50 TN(I}®) amMd20n0 3%
000151 100 CORYINUE 8M52000358
00156 NTEST=IN(]) AMD2NNVISH
000)155 KKsxKl=] AMDPNNU3IST?
000157 [F(rK)S00sS500e8U] AMD2DNU ISK

c amd2hol 389

¢ EXa~{NE RUOLEAN DPFRAIDR FUR UR/AN amMD2000 3kA

c aMP2n0n0381
000160 301 00 200 1®l¢nrK amDzDOLIRZ
000162 IF(OP (1) wwK (7))22201910222 aMb2n 343
000166 191 IF(WTEST) 1999199937] aMD20n03ke
000170 199 NTEcT=IN(I+1) aMP2DNVI6S
0900173 G0 Tn &30 EEL LIRS
000173 222 YF(OP([)=wk(8))30142¢23030] ECDELRLVELYS
000177 223 NTESTRNTEST#IN(I+]) EYLELLITELY
000203 200 CONTINUE ’aMD20N003k9
000206 500 IF(NTFST)3209320+32) BMD20N0U370
000210 32) NTESsI=e aMd2navin
000&12 60 10 333 aMD>D0n0372
000212 320 NTEST=] aMD23n0373
000214 GO 10 333 AM3I20Nn0374

o gmD2nNn037s5

o FRROR LUUK FUK NEAT PROKLEM OR FLNLISN CARD ambD2000374

(o A12326MF INTSH amMD20n0377

C B123=26HPRUBLM ARMD2DNV3TY

(o 11232A4PLUTSL amd>nn0 379

c AM)PNN03nrn
000214 3.1 X==EL(]) amD2Dn0 3R
000217 éh 10 313 aMd20n0382
00v217 301 x=QP(1) amD20nU 3R}
000222 313 wRIITE( Le2000) X amOINN038e
000230 IF (NTAPF=5) 30P430P.30¢ amMD2hnl 3ar
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00024) 317 HEAU(J21000) (INaTA(K)sKulels) BM0D20003RY
000253 1IF(IDATA«DLIZ3) 30593129305 IMDPDOVIHN
00v2el 308 LIF(INATa=B13)30T o306 3007 amD2haUIRY
000263 307 IF(InATA=A[£3)3}2e3INGr 12 amD2nn039n
000266 306 NTESTSI amPenov 391
oovere GO T0 333 _AMDP0N039?
000270 309 NTEST=4 AaM02N00337
000272 GO 10 333 amMD20Nn0304
o0uveTe 306 REAIND NIAPE aMD2NAL IVK
00027¢ Juy AMO2DN03G4A
000275 60O TO 312 aMD>DnU 397
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333 RETUKRN

000277 1000 FORMAT()3a6042)
600277 2000 FORMAT(IIN][LLEGAL NPLRATOR Ox NeLAIfON
In CARDs PROGHAM SKIPPED TO NEAT “RUBLFMe)

060eTT END

SUBPROsuAM LENOTH

0004117

cooL

FUNCTION ASSISNMENTS

STATEHENT ASSIONMENTS

1 - 13011% 2 = 001?71 3 - a0012%
-1 = 000l3s 6 - uit)al 14 - 0011/
13 e 000127 14 - 0YLY3I3 15 - 000137
22 e 000)%e 20 = uponas 2/ - apgn3¢
29 s 200067 50 = 900v1a7 > = §00031
191 - 00V166 199 - oM7Y 200 - Gpp203
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1460 » Q00303 20uo0 - unCace 2¢9y - Y0103
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A = 0DUs0O Ale3 = gulbon3 2] - u0Nans
cc » 00U6U3 083 = 0p0pnn 1 = L0040V
IN o 000333 IS - Qulsn} J = vdoave
KK e 0D04U7 KKl = yhypng NTARPE = wiOnne
SKY « 00UDUOCUL WK - 000l X - uy033¢
START OF CONSTANTS
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START OF TEWPORARIES

000322

START OF INDIRECTS
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UNUSED COMPILE~ SPACE

02l3o0

SUBKOUTINE CONV(CCe SYM, KK)
cCony SUBKOUTINE CONY FOR dMUQ2V

000006 DIMENSION CL(13005) s SYm(68)y CraK(H)
00vo06 TYPE INTEGER CCy» SYMy CrHan

000006 Do 2 é 8 ]y KK

090007 DECODE (6910sCC (L)Y (CHAR(J) 9Jx]00)
000027 L0 pORMAT (6K1)

0booeT DO 1 U= [y 0

o0voa3 CHAR{J) aSYM(bDY=CHAR( Y))

000036 1 CONTINUF

000040 2 ENCODE(ae2nelC (1)) (CHAM(J) ¢uBleb)

000066 20 FORMAT (&A1)

000065 " HETURN

000066 END

SJYBPROBRAM |ENGTH
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(3600 FORIRAN VESSTOM
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ougose
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aMp2nnden?
aMd2NNte 2
amDaNn0417
aMD2NN04 e
AMD2IN04 LS
aMD200041 4
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CONY
FUNCTION aSSI3WMENTS

STATEMENT ASS]GNMENTS

10 = Qpunll 20 - y00n73
HLOCK NAMES avJ LENGTHS
VARIABLE ASSLIGVMENTS
CHAR - Qovlug 1 - 900110 J = uyoYil
START OF COnSTANTS '
000070 €
START OF TEWPOYARIES E?RQD“Q\BL
000075 not R
START OF InNDIRECTS
000100
UNUSED COMPILE< SPaCE
22600
SUSROUTINE HPATTY (Ael) aMnedN0aY 7

CPafYY SUDKQUTINE PATTY FOR deauigu KECAUP] aTTan VATE Wecb=A3 RMDPDOU41R

c ' RMD2DNA0GL9
000005 DIMENSEON A(1354)138) «NN(H) . amd2n00e20

o uMQ2n0042
000005 iT=1 RMD200U622
000006 KK BY qMD20n0e23
00vo07 Ki=1T ’IMD2INV426 -
000016 KZ®2 MING (BeiV) AMD200Ue2S
000013 5 AKEKKeS aM02000626
Q0V015 IF (N=KK) 3939 3MD2N00627
000017 & ITa]Tel} IMP20aV62R
000021 GO TO & IMD2IN0e29
00vo2l 3 DO S0 JaspelT aMP 20N 040 _
000023 LLLEK2=r]+1 Imp2Nnle B N
000926 LLay AMDPOnUe3? | -
000027 DO 0 JusKler2 AMD20N0433
000030 LLaLLel . LEDERLTTRTY
000032 40 NN(LL)3JJ aMdANN04S
000938 wRITE( 693G0) INV{I1)y21®]w| L) amo206043A
0000s0 DO 10 IxloN ) _ aMn20nley
000053 10 wRITE! BoCUd To (A (T oY) vJ¥K],K2) am0z22004134
00v0Te K)1aK2+l AM02000439
000100 K2sK1+7 aIMP200V6s0
000101 K2z MINU (KZsN) amD2nNn 044
000104 20 FORMATIIH 139F 1] ata7Flu.e) ] IMDZDN06sr i
00uvl0e 300 FORMATCLHOBASSHCOL, 7(A0Xv4RCOL) 2 /B8A9 1307 ( Viks1d) s sak RUW/Y) w.02nnbas? !
000106 50 CONDINVE T 312000464 §
00olet WETURN . w5 2Nn044R
ooolo7 END G PN DebhA

SUBPROQRAM LENOTH
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FdﬂCTION ASSIGYMENTS
STATEMENT ASSISNMENTS
3 - 0000¢} 4 - 00017 -] e pdfols 2n - 000113
360 . - 000117
B8LOCK NAMES av0 LENGTHS
VARIABLE ASSIBVMENTS ;
I - 000155 11 - pou1Se ii = wOntee T J - 0001%8
Jd s 00v1>3 JX - 000ys0 KK “ 000145 K) - 00044
X2 a 00U1e7 Ll - youIse Ll R TILY Ny - 00013
STARY OF CONSTANTS
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START OF TEWPDRaKIlES
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START OF INDIRECTS ‘,RQQBC\B"E
000133 0T Rt
UNUSED COMPILE= SPACE
22300
- SUAKDUTINE PLUT(NVrDINDL eRe AM] V) amMD2ENNUNET
cPLUT SUBROUTINE Fnr pMnggu NUV 3, 1966 3mD2D0064R
. ¢ ’ aMD2DN04 40
¢ooglo TYPE INTEGER A14A24230P| 00Dy ACs0/18H¢890R10s8L L Myr1,Casl jyS1¥ aMN20065n
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000010 - TYPE INTEGER CMmoCCC IMYPDNYAGD
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p00010 - EQUIVALENCF (LECC) aMN2YOU4RS
000010 NVIaNve] aMO2NN0460
000022 Alm(e6H//3%8%%) IMN20068]
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00vols I XLIRCLLLLL LR : AMDPDN04AR 3
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) c AGE(smroesasm) IMDADN0LES
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600020 PL2(+6NPLOTSL) amdolalen?
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C oAITELLE COMMENT INCRFASE OCIAL wnr SIZF 10 20 J161Te aMN2HN04RY
24




P9 oty vrnes s

080002
000063
000065
0000660
oovoTO
000071
000073
000074
600070
000077
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000106
000161
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00066
C0vlee
000306
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000208
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000232
000241
000243
000287
o002s7t
000263
000265
000271
000274
000276
000301
000305
000312
00031
000315
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000323
000324

000326
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000333
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000342
000343
000347
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000352
000354
000356
000360
000365
000366
000377
000401
000403
600405
0004)5
000417
000427
000432
000440

400

3

401

9%

7o

600

51

Y

500

32

301

Is

12

3ne

70
7

CM{1)=77000000000LLODULOONUN
cMi2)=00770000000000UVGN000V0
CM(3)=0000T7T7000U0LONUUNYLOOY
CM(4)=80000077000C000LOD0O0E
CM{S)=sQyuoovuuTIULONLLONGUS
CMi6)=000000VVOOVTY DL UUOOVOD
ClzbHARAAAA
ChB(obHEGIeee)
00 31 I=1l,6
CJ({I)aCleANLCM(T)
[T=a
tNCOI)E(bbr#UO-mJF ) A} !“ZQ“BQo\‘O'AS!“b'ﬁ7'Aﬁ,‘\O;A1'\pAl]
DECODE (OS540 sRUF) {(SYM({T) pin]sbS)
Ke(K=1)/6+1 :
FORMAT (11A6)
FORMAT (72A))
REMIND 17
K=(
00 ST0 [1=)enP
REAU(595G00) (X (1) 1=l en)
FORRAT (BAlL)
DECODE(T2929A) 2oL Lsbin (MM () g]®1,ycu)
FORXMAT (a1 3v[2420GT7)
IF(LL®{nv]=bt )} 300,77
IF{Z2ePl) 39593
WRIE( B U TIoix (1) 134402y
FORMAT (24 HOERROKR UN SELECTLION CanUI3+5Xe124a4)
GO T 979
DO 6 131420
IFCINV=aM{T) ) ¥mm (1)1 30T87
IF(MM (D)) TTUsTTueb
KEK*}
IX(K)=MM(])
LY(K) =L
IFL(NPL=I])® (Rat0) )70 4009600
KN=zK
Llsv
LO=L]1+]
L= MINU (L1*18.xnN)
KEQ
N0 %00 L=LoolLl
KEK+]
IX(K)=lxlL)
IY(K) =LY (L) Qﬁxgﬂa
KK2HET#K Q0
DO 32 Nel KK Q&?Q‘
1C(N) =D 6\
KL®255 \
N0 13 Jumlen)
no 12 Js)leNv

KLaKL+]1

IF(nL=255) 1201014
READ ( IncIe
KL=z}

X(J)) =CIC(KL)

DO 13 JsleK

L=lx(J)

M=1Y ()

LED] ¢S=(X(L)*AMIMN(|))/RQ(L)*80.
IF (52=L) 13943410
ME(X(M)«AMIN{M) ) /H{M)*]00,%]1,5
IF((1N2=M)¥m) 13,413,771}

Mi® MOOD (Melsb)e]

mM2g(MeS) /6

AMU29n0482.
amMp23004R)
AMD2Dn06RA
D200V 4R
AM02000684
aMpD2nnlen?
aMDZNN0e AR
amMD?INVSRY:
IMH2N0069n
IMD2ON066Y;
3MD2000432
aMN2nn0493,
AMD»0n0494
aMD2NnVe9s
amMDPn04094
AMD2N0Va097
EUDELTT YT
aMD200049w
auD2NAUS509
IMDPDOUSNH]
3amMD2NA0SN?
mMPDNO0Sn3
amD20005Ns
AMD200050%5
aMD2N00%04
amMo2D0USN7
aMD2n00508
IMD2D0USND
IMD2DA0SIN
IMD2H0 0511
aMD2NA0512
aMpPHn0517
IMDADA05B 14
amp2pn0s1s
3020n0516
ampannidsy 7
amDANNUSYY
3MO2000%939
amMD2n00S2n
amMD2Np 0521
amMI2N0052>
RMO2A0S P4
amMP20n0524
aMLANN050%
AMDP 1IN0 PA
IMOPDNUS Y
aMD»He0%2R
amMd20n0%29
aMD2D00% 30
IMO2H0057)
AamMN2ANN0%32
AMD2NDN0533
amD2000536
amMD20n0838
aMD2nn05 s
AMO2000837
Aam02000%34
amd20n 0539
AMO2H00%40
CEDELLILTY
amd20n05467
AMD2000%54 3
aMD2nV%6s
ami20n0545




v
000446 MINL+S1P(M2e1T2U=18) AMO200 0888
000452 IF(M1=]1) 609604n1 gmMO2n00547
000655 60 MUGECMMeAND e oNOTCC (M3) amMD20N054R
000460 1F(MUG)6196346]) amD23n0%49
00946) 63 IF(CC{M3)) 1304060 amd2n005%0
000400 84 CC(MI)SCCIMI) s AND ¢ (NUT M URL,CCC AM025005%)
000671 60 To 13 IM0PNN0HED
000e71 61 MUBECM(M]) AL o ¢ NGT ,CL (M) 4MD?0N0553
000476 1F (MUG) 16913915 3MD2D0 0584
00Cs77 16 JC(M3) S[SIGN (TANS (1L (43)) e C (M} e 1C{MI)) amp2n005%%
009506 13 CONTINUE aMD20n 0584
000513 7101 RE®IND T aMD2nN0 0987
000515 CALL CONV(CCoSYMIRK) 3MD2p00585
600520 pelslHe) 3MD200058%
900522 00 0 Nalylul 3MD2D0U56n
000526 40 C(NIsP andannines
060533 DO 61 Nml,10145 amMD2OnU562
000536 41 C(N)nCH aMD2DN0563
00054} 00 S0 JaleK IMD200USke
000542 LslX(Jy) IMD2000568
000540 Mely(J) gMD2N00%66
000546 QsAMIN (M) IMD200VS47
000550 DBR(M)I /10, RMD2NADSAKA
000532 00 91 Nalell amMo2000569
0005%3 (v =qQ AMDPD0UST0
000555 91 QeQd+n 3MD20n05 T
000580 UsAMIN(L) ¢R(L) _’MD200057>2
600564 DER{LI /S0, amMD2nn 0573
0060566 DO 52 Nmle51 aIMD2NNUS7s
060567 X(N) =) aMd2nDN0s T
000571 52 NEQ=) AMD2D0US T
00057 L])) wRITF( GeSu) st (TIN)INS Lo 198) o (T(NYINED,1U92) o (CIN} 4N BMDPDOUSTY
11l QL) o (R(RUDY 2 CIRNU) o (DD (N J) s NBRUDRET$5)) 2L IKONY, Kupsie AMD2DO0STR
251) o (CUN) oNEL9 0 1) s (TUNY oINS o lloc) 9 (T(N)sNRDY 1D, <) aMp»?700579
000702 LYY FORMAT(1IH]  VARIAAL B4R uAVARIADLE[I/1T/2%X4F15,396r20eA/TXe57 €0, 3 3MD20005RN
1/713R,100A1 0L (/1%9F 103 100A)01AR09AD,A1 V71X, 101AL/2K P 15,7 aMD2D0USR)
2eS5F2063/TKeDF2N3) gMD2NNUSRY
000702 [F(L1=KN)S1UsDRUL DAL aMD2005R8)
00070e 580 n=0 AMDINNUSRSG
000705 970 CONTINUE aMD200058s
000710 900 RETURN aM02IN0SRK
000711 END aMDPON)S8 7
SUBPROGRAM [ENSINH
001137
PLUI
FJINCTION ASSIGVMENTS
STATEMERT ASS]ONMENTS
e s ODUTI0 3 - 000743 5 - 000263 K « 000271
8 - 0pu2la 9 - 09017 v - 00077~ ; - 0UUING
13 - 0005086 14 - G003I&Y 10 - 00087/ 3 -~ Q00100
k¥4 - 0003644 40 - g00R27 4l - Q00539 56 - 0ulol2
60 e 000655 hl - P0UGT] od = LUCaAl 66 = 0U0ebS
70 - 00usi7 71 - u0Uae? 7t = u0g2el e - VU0YI6¢
301 = 000352 302 - 00u3rY 400 - 000741 ey - 000763
sio - 00031% 5 To - Y0705 540 - YUOTOw bop - 000312
701 - 000813 170 - G0LIn> Yun = uooTlO 500u - 0UUT6E
B8LOCK MAMES ANV LENGTHS
- 032112




I

VARIABLE
Al
A
A7
c
¢y
Cé
L
Ix
JJ
KL
LL
MM
M3
PL
X

START OF
000713

START OF
001032

START OF
001046

ASSIGNMENTS

" Q0l053 Ald - GOiIneG alil - 00106 a? - 00lp%é
001058 Aé = poln72 AS ° 09l 057 Ak e 001060
0olosl AR - P01nag ay - UD1063 oe o 00In7I
031543C01 CC - 000000L0Y CLC e UBi10n Ctr e 031543401
U32756C0L CM = y32746(0)1 CMMm “ 4Ylloe (o} e 001066
001057 1 - g01y3s 1) = 000000COY M~ - 001121
0ollv7 1€ = 00ncoCor 11 * ullltle 17 -~ 001312
032142¢01 1Y - p32370L0) J = yylide JC - 042756L01L
volies NNNN - 00ly1v K - w1113 ne - 0uile3
villes KN - 001317 KU = v0113c L - 001122
0pllls Lo - vhizi Ll = U0112v M - 001127
U32L16C0L myb - 001133 ml = V01130 M? - 001131
001132 N - 00l11b NV] = uD1106 P « 001071
001050 Q -~ 00l)3e STm - g32A5HCNY | - 032642001
03131 "0l ¢ = 901970

CONSTANTS

A
TEWPORARLIES Qﬁybgvﬁ”
&
INDLRECTS ﬁﬁs‘

UNUSED COMPILE® SPACE

017500

0000)7
000017

oovol?

000017
00v036
000040
000041
000043
000046
000051
000054
000057
000062
000064
000067
000071

000115
oou117
oovizl
000122
00ul32
000133
000135
000140
000140
00viel

SUSROUTINE IRNGEN(NATAGINDINVOnVURT Ay 1SAMD . L (AcE NNFWasLLCODL Y
1 LLVA OSNEWsMERKY o \)
TRNGEN SUBROUT I KE TRANGEN POR p8oldy NUVeEwED 13y loae

c
c
c
c

UIVENSIUN DATA (150) JNNEWA(160) sLLEULE (150D oL LVAT150) (RBNEW (150)
DIMENSION VELTNR(13%y]13%)
COMMON VECTUR
ASNF (AR) SATAIN (xX/SORT (LleumxAPeg))
1 TEmaN
SAMFaNUDATA
10 3 JsieNVis
305 NEWAmNNEWA (J?
LLCVLE=LLCUDE (W)
310 LvazLLVAa(J}
HNEwaB3INEW (J)
319 1F(LCODE=]10) &4495
5 NE4OuRNEw
4 D=UATAlLVA)
JF (LCOVE=41)D00s170.3
500 60 TO (lUQZU.jn.ﬁo'ﬁﬂ.bn.TU,NOQQU'IUO,]1”,1?0,]10."0'
1150+160)sLCOLE
10 IF(LISDe TR
7 OATA{NEWA)=ULO
GO T0 3
B DATA(NEwA) =ouNT (L)
G0 T 3
20 1F(UI9Yell il
Il DATA(NEwWA)ml.U
GO 10 3
12 UATA(NEWA) BSURT (D) +SURT (Ve]le0)
60 10 3

97

AMD2D0050A
amMD2000589
amd2Nn0%9n
amD2nUsS”N
LUDEDLTTAL P
amMD2NN05H97
3IND2000%94
]MIANN0S98
AMD2INUS94
amMd000%97
23407000891
ELPLLYETL)
amDpnol6nn
aMd2nnl6N}
amMdannlon?
aMD20n06n3
RMY20006%
aud20nlens
amiPNN0s0A
amD2nn0b0 Y
IMDPNN0ANN
aMd2nnrub0
amd206008610
aMn2nn061
gM0O2NNLGY2
amMD2Nn06113
aM02n0000614
amD2NINn0G &
amd2INV61 A
amp2onl6 7
amaNN061 M
amd2NnuUsb1Q
amD?0n0062n
amd2nNn 62




D

000161
000163
000174
000174
800204
000205
090207
000212
000215
- 000215
000220
000230
000230
000233
000237
000240
000242
000258
000255
000257
006272
000272
000275
000277
020313
000313
000314
000317
000320
000324
000324
000327
00033¢
000331
0003236
000337
000340
00034s
00035)
090351
0003%6
0003%¢s
000360
000365
000365
000367
000372
00vave
LT TERAS
000403
000600
00us)}
000s]11
000s12
000435
Q0ua)T
G00e2%
000433
000437
00Vass
000445

30
14

40
S0
17
19
i8

60
23
a7

s
28

29

10
3

80
90

100
33

110
126
130

140
34

1%0
16y
170
503
S04
3
99
602

a0

.2

IF(D) 99499, 44

DATA (NEWA) mALOG () #,436294%819
60 Tn 3

OATA(NEWA)SEXP (D)

%0 10 3

IF(L)Y9De T4 17

JF(Uale0) 1891999
DATA(NEWA) 23,14159265/2,0
G0 10 3

ASSQRT ()
OATA(NEWA) mASNF (A)

G0 16 3

A=/ (SAMPo140))

HEA¢l 0/ (SamP ey L0) -
IF (R)99,23,24
IF(BY9YeTe27
DATAINEWA) SASNF (SQRT (A))
60 1o 3

1F (8)9942U8e2Y
DATA(NEWA) =ASNF (SQRT (A))
60 T0 3

ABSQRT (A)

BeSQRT (8)
DATA{NEWA) BaSNF (0) « ASNF (18)
G0 TO 3

IF(D)3]1+99434

DATA (NEwA) =Ll 0/

GO 10 3

UATA (NEWA) x)*BNEW

GO0 10 3

DATA(NEwWR) xi)*bNEwW

G0 Tn 3

IF(L)33e 7933

DATA (NEwA) sU**RNE W

60 TO 3

DATA(NEWA) =USDATA (NF wh)
60 10 3

DATA(NEwA) s)=DATA (NF W)
60 To 3

DATA(NEWA) sO*UATA(NFADB)
GO0 To 3
IF(UATA(NEWD) ) 0,99, 36
DATA(NEwA)=D/DATA (NMFuD)
60 T0 3

HUNEwsNEwWH
IF(U=HNEW)Tollotl]
IF(LU=DATA(NEWB)) 7otV 0l
IF(D) 3+503+3

LF(SIGN (10+00N)) Srae3,
DATA (NEmA) mivEw

CONT INJE

GN TN &2

LCASE=R=999

IFIMERRY=) 4U2e00]1,407
mMERRYRJ

wRITE(
wRITE(
wRITE(

JSAMPR [SAMP= |

RF TURN

1404 FORMAT (30H0 IHE
INO,J2+%M RE=/29n SULTED IN THE VIULATINN 0F a/311 ReeTRICTION FUR
CTHIS TRANSFUHe/41R walTON, THE vIULATION OCCJHRIFD/27u FUH THE VARE
3 LISTED HELUw,./)

holba)y
Ay 180%) 1TEM
helB0OK)

INSTRUCTIOND INOICATED ON/gBH T3aNS AFNLRATOR CARD

AMD2000622
amD20004273
AMD2000624
aMdznolve2s
amd20n0624
AMD20n0027
AMD200n0628
RMD2D09629
aMp?200063n
aM02n0062)
amD20n0e3>
aMD2pn 006133
amb2np0634
AMD20008 3%
AMD20n0634
aMb20n0637
AMD2000638
RMD2DN0639
amMD200064n
AMD20n064)
RMD200064 2
aM02000041
amD2nnl6ss
IMD2000645
MD2N0064 A
aMD2n006a 7
LED LTI Y
amd20p06sn
amd20n0680
amd20n0068)
amMD20n065>
amMD2000653
IMD2D00 65
aMd?NNn 0685
anp2nnbecs,
AMDPNNDKS?
RMO2DOVORR
aMD2Nn0e8Y
amD20n0660
2MD20n 064
AMY2NNV6H>
amD2n066
RMO2NAV6%4
3D2N0066%
amMpa0n066s
ELDENLULTY /
aMDANN0d4x%
amp2nnlenae
RMO200V6 TN
aMD23n0671
aMp2r0067>
RMD20N067
IMD2DnUGTe
amD2n067%
aM02nn067A
amD2nnis77
am02nalo7n
IMDPDHUATY
amMb? )nleRn
RMD2N000H)
AMO200U6RD
RMD2DNUOA
am02N0006Rs
aM02NnUORK




(T YY) 1605 FORMAT( 94 CASE NO,I5) . aMD200068A
900448 1608 FORmMAT(4SHOTHIS CASF Wl L BE OELRIC, FOR ALL YArLAB FS ) aMD2Dolbe6RY
c AaMD200068A
000448 END AaMN2DN0eR9
o
SUBPROGRAM LENGTH o Qs)
000574 Q&Q
TRNGEN %gz
FUNCTION ASSIBNMENTS \\0"
ASNF = 0D002) ‘
STATEMENT ASSIUNMENTS
3 = 000606 4 = 0000re 9 - 000062 / - 000117
) - 000lce 10 - 00011% 1 - 000135 1¢ e 00V160
14 - (oul63 17 = yo02n7 1o = 100215 19 - 0v02l2
20 e 000133 23 = 0n0240 2% - V0025% ev - 000262
28 « QpoesSt 29 - 000?72 k1) - guo1tel 3 - 0003]6
33 = 000331 K1} - Y0030 4V > U0Q)7e .? = 00V&ss
30 = 000205 60 - 00230 14 .= up0313 60 - 0UV320
90 e 0D03ée 99 - 000611 V0 ‘e 000330 1la - 000337
120 = 0003¢s 130 LT TELY 140 « u0p35%0 15n - 000365
160 - 0n0372 170 - 000376 308 = 000Ny 31n ‘= 00098}
15 - 0pULO>/ 401 - 00Us25 'Y'F = 400415 500 - 000971
503 « 000377 806 o 0006453 1404 - 000457 lan> - 000805
1608 = 000510
BLOCK NAMES AND LENGTHS
- Ue3eb]
VAKIABLE ASSIGNMENTS
A - 000512 H = 000873 BENEW = 000003 UNER o 000887
D - V00571 ITEM - Qu0ge1 J - U00%563 LCAVE « 000568
LLCODE = 0p0Qul tiva - unonne LVa = ul0ShHb MEDRY o 0VU0N0e
N = 0000UY NEwA = (0USK® NEwH = 000STU NNEwA . 0U0000
SAMP = 000862 VECTGR = uwbo0coCo
START OF CONSTanTS
000447
START OF TEWPORARIES
000517
STARY OF INNIRECTS
000583 ‘
UNUSED COMPILER SPaCE
020600
' SUBROUTINE VFCMCK(NVF) amdP00069n
CVFCHCK SYBHOUTINE TO cHECK FUR PHROPLA NUMBER NF vaR[ARLF FUNMAT CkDS 2" ?80069
080003 IFI(NVF) 10010620 MO200069
000004 in wRITE( feblon) MO NIN069
000010 NVFa | aMC20n0694
000o01}e 50 NE TURN 3MD2DOV69S ;
c amD2000694 :
000013 2o I[FINVF=10)50+5n410 amMD200V 697
¢ amDalr069a
000016 4000 FORMAT(IRI2IXTIHNUMRER nF YARLA4LE FORMAT CaDS INCaARRECTLY SHPECIF  3MD2000699
RIEDs ASSUMED Tn dE 1) amM02000700
000016 END aMp2000701
SUBPROGRAM ENGTH ~
000036
99
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PREFACE TO THE CDC 6500
STATISTICAL PROGRAMS
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JA. Tape Input

Most of the statistical programs have provision for in-
put of data prepared on tape by mea..s of an Alternate Input
Tape. Use of tapes for data provides a very ccapact storage
of data files. The tape for one data file may be reread sev-
eral times tc allow several analyses from the same data file
by rewinding the Alternate Input Tape. Of course, data in-
put may be from data cards if preferred.

IB. Standard Data Input

The form of Standard Data Input is given below:

Variables

1 Xz x3 . e 3 e X

1 xll x5, X13 o o o xlp
2 le Xo0 Xy3 « o o x2p
Cases 3

The headings Xyo Xop seey xp represant variables, e.g.,
age, sex, weight, etc. Each row in the table represents a set
of corresponding values of these variables, e.g., the age, sex,
weight, etc. of a given individual. The entries xij in the
table are called Gata values, the whole array of these numeric
values is called the data matrix, each row of the data matrix
is called a case, and each column is called a variable.

The Standard Data Imput is keypunched case-wise. That is,
all the data values of the first case are keypunched in order
on one or more cards. Then starting on a new card the second
case is punched, etc. Fach case must have the same format
(see Sectior II-B). This means that from one case to the

1A




II.

IIA,

next, each variable value must occupy the same physical lo-
cation on the card into which it is punched.

In general, not all of the fields on a card will be con-
sidered "as part of the data matrix. For example, identifica-
tion fields such as the subject number are seldom included.
The desired fielde are selected by means of the Variable For-
mat Card specification (see Section II-B).

Preparation of Program Control Cards

The statistical programs are writcen in a general form so
that a wide variety of problems combined with optional compu-
tations may be handled by each program. The user specifies cer-~
tain parameter values, optional computations and opticnal
output, the form of the data input, etc. on Program Control

Cards. Standard program control cards which are used in many
programs are described in this section. 1Instructions for the
preparation of other control cards specifically required for
an individual program appear in the program description.

Unless otherwise stated, each numeric field of a control
card should be punched without a decimal point. The decimal
point is assumed to be at the extreme right of the field, and
blank columns will be interpreted as zeros. Thus, for example,
a field including Columns 1-6 (1 through 6) which contains only
a2l in Column 5 will be interpreted to mean 10. In general, on
control cards numbers should be punched in the rightmost col-
umne of the field. This is called right-justification.

Transgeneration Cards

The term transgeneration is used to include transforma-
tions of input variables and creation of new variables prior
to the normal computations performed by the various programs.

The transformations described below are performed on the
values of the variables in each case. In these examples, the

symbol x; will denote the i*h variable as well as its value.
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log10x4-* x4 loglox4 replaces x4 i

c c |
x5 ¢-x1 xs replaces X1 %
X, + X3+ X, X, + X, replaces X, %

By successive transformations, more complicated rela- ?
tionships may be obtained. For example: '

3 |
(1) To replace X by xl‘ + x32 four transformations are i
required:
Variables as they are stored at each step
Transformation xl x2 X3 x4 x5
2 2
X T X X 1 %al¥%3 (¥4 |%s
2 2 2
X3 ” X3 X1 {%2|X3 | %4 (%5
+ 2 2 2 2
Xl + XB X5 Xl X2 X3 X4 Xl + X3
2 2 2 2
JXS hd Xs Xl X2 X3 X4 Al + X3
In this example, it can be seen that the original values
of x5 are irrelevant. Actually the variable x5 may be a dummy
variable introduced by the program specifically to provide
capacity for creating new variables by transgeneration. Dummy

variables may be required for intermediate storage in order to
effect some transformations.
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(ii)

(iii)

To replace x1 by exp (-1/2 Xlz) three transrormations are

required:
X X
Transformation 1 x2 3
2 2
Xl -,xl Xl xz X3
. 2

-1/2 X, <% ~1/2 %, X,| Xy
exp (Xl) -Fxl exp (-1/2 xlz) X, %y

To replace X, by X, + 1og10(x4—x3+100) four transforma-

tions are required:

Transformation f; X2 x3|x4

X4-X3 *'X4 Xl Xz X3 X4-X3

X, +100 =¥ X X, | X4] (X4-X;+100)

loglox4 - X, %1%, %3 1og10(x4-X3+100)
X5+, * X, Kq 1 Ko1Xy x2+1°g10(x4'x3+1°°)

The transformations are performed in the order in
which the ITransgeneration Cards appear, so that, for example,

the two transgenerations 2x1 + x1 followed by x1-2-> xl wiil

result in 2X,~2, whereas X,~-2 + X. followed by 2Xl-’ x1 will

1 1

result in 2(x1-2).

1

TRANSGENERATION LIST

Notation to be used in the following transgeneration list:
i, j, k are variable indices {need not be different)
¢ is a constant
a, a

3¢ a3. «e« are constants

4A
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Code Transgeneration Restxiction

01 xi+ xk xi >0
02 /X + /R HL X, X; 20
03 logloxi+ xk xi >0
X,
04 et~ X, -
05 arcsin /X * X | 0<x; <1
06 arcsin m + arcsin /(xi+1)/(n+1) *X 0= (Xi/n) <1
07 /X, * X X, £ 0
08 Xi +c * Xk -
09 Xic + xk -
10 x> x 20

11 xi+xj + X.k -

! 12 xi-xj i xk

13 xixj +> -
14 xi/xj > X :_:{j £ 0
15 IfX 2, X *X;s -

; otherwise 0 * X,
16 If ;2 X, 1N -

otherwice 0 *xk

i >

g 17 lcgexi + X.k xi 0
{

4 - - -

; 18 Xi Xi X.k
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Code
19

20
21

22

23

24
25
26
27-39

40

41

42

43

Transqeneration Restriction

X;/8; * ¥ -
cos xi -+ x.k -
arctan Xi hd xk -
X,
X737 X X;> 0
Xy
c > xk c> 0
X% X -
c + (Leave code i
xk blank)

Not defined

I1f Xi = a, Or a, or az «.-y a7, then ¢ + xk:

otherwise xk remains unchanged.

If X, is blank, then c =+ X i (xi # -0)*
otherwise xk remains unchanged.

*Note that in reading numeric fields, a blank
field and -0 are equivalent.

1f xi = al or a2 Or a3 ..., a5, then xj + xk:
otherwise Xk remains unchanged.
If X, is blank, then xj * X (xi # -0)

otherwise xk remains unchanged.

When a violation of a restriction in the right-hand column occurs
during transgeneration, the program will print a diagnostic mes-

sage.

Most programs will proceed to the next problem, if any.
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Some programe will delete the case where the violation occurred
and continue the computation. Other programs will screen all
the input data from additional restriction violations before
proceeding to the next problem, if any.
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1.

Standard Transgeneration Cards

Standard Transgeneration Cards are used with programs which
use Standard Data Input (see sg@ction IB). Let p denote the
number of variables in the data matrix, m the maximum num-
ber of variables allowed by the program for any problem and
g the number of variables added through transgeneration.

Any of the variables Xjs eeer X may be used in transgener-
aticn. The initial values of the first p variables are read
from the input data file (Data Cards or Alternate Input Tape).
The initial values of the remaining m-p variakles are left
over from previous calculations. After transgeneration
action of a particular case, the values of the first piq
variables for that case are used as the values of the trans-
generated variables. If the p+q variables required for the
computation are not the first p+g, they must be relocated.
This may be done by using transgeneration code number 25.
The numbers p and q (q may be positive, negative, or zero)
are specified on the Problem Card. The indices i, j, and

k from the transgeneration list may exceed p or p+q but must
never exceed m.

Card Preparation

Col. 1-6 TRNGEN (Mandatory)
Col. 7-9 variable index k

Col. 10,11 Code from transgeneration list (restricted
by availability in particular program)

Col. 12-14 variable index i

Col. 15-20 Vvariable index j or constant c¢

Col. 21-25 Blank

Col. 26  Number of ai's for transformation 40 or 42
Col. 27-32 a, value

Col. 33-38 a, value
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Col. 63-68 a, value *

The constants c, Qs cees @, are punched'with a decimal

point if used with variables which have an F-type form~"t ;
and without a decimal point if used with variables which }
have an I-type format (see Section I1I-B), %

The Standard Transgeneration Cards for the three samples on
pages 3 and 4 are:

(1)  TRNGENOO1100012.0000
TRNGEN003100032. 0000 A
TRNGEN00511001000003 -

: TRNGEN00501005000000 .

(ii) TRNGEN001100012,0000 1
§ TRNGEN00109001-0.500 '
TRNGEN00104001000000

! (iii) TRNGEN00412004000003 1

i TRNGEN00408004100. 00 !

: TRNGEN00402004000000 ‘
TRNGEN004 11004000002

IIB. Variable Format Cards (for Input)

The word "format" usually refers to the arrangement of
information keypunched on a card. The format of a data card
is a sequence of fields (variables), each of which occupies
one or more columns. For the computer programs a format is
a set of specifications according to which information is
read into the program from punched cards. The specifications
tell the program which parts (or columns) of the card to skip,
which parts to regard as all one number, and which parts to
regard as several numbers in a row. For instance, it is the
format which tells the program whether a card punched
"345890021" is to be read in as "34.5, 890.0,.021", or "34.,
9002.1", or "589.002", or "3, 4, 58, 90, 0, 2, 1", etc. It
does this by givi—~g the program a sequence of specifications

10A
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which indicate the size of a field and the maethod of han-
dling that field (i.e., skippiné i¢, entering it into the
computer as a whole number, entering it into the computer as
a number with two decimal digits, etc.).

The format also tells the program how to read in a cer-
tain set of cards when more than one are raquired to contain
all the data for one case. In most programs the format de-
scribes the variables for each case. Each successive case
is assumed to have the same format.

If the formats for the programs were fixed in advance,
all data would have to be punched on cards in the same way
for every study. Since this is not usually convenient, the
statistical programs have been written so that the user may
vary the formats according to his preference for a particu-
lar study. For this reason, they are referred to as "vari-
able formats". The program is informed of the format which
is to be used by Variable Format Cards. The user must spec-~
ify on the Problem Card the number of cards used to keypunch
the variable format.

In addition to providing an economical method of pre-
paring data input cards (by defining fields to be as small as
possible, or "packing" the data), the variable format permits

considerable freedom in controlling data input. For instance:

. It allows the user to select for each case only
those cards which have fields of interest. {See
Examples ii, iii, vi below.)

. It allows the user to select only those fields of
interest from among the fields of each card. (See
Examples iv, v, vi.)

. It allows the user to scale the data input, i.e.,
shift the decimal point.

11A
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A complete description of formats can be found in
FORTRAN prograrming manuals such as those available from
IBM representatives. The features commonly required for
the statistical programs are described below.

1. F-type Variable Format

The F~type format is the most frequently used in the
statistical programs. It is required when the deci-
mal point is keypunched on the card or when the dec-
imal point is to be placed by the program. All data
irput values must be signed (4) or unsigned numbers
with or without a decimal point punched.

Specifications:

(a} "nFw.d" F is the floating point (decimal)
indicator; n is the number of fieids of
width w (includes sign and decimal point if
punched): and d is the number of digits to
the right of the decimal point if the deci-
mal is not punched (0 ¢ d ¢w). If the
decimal is punched, d is ignored. 1If n is
not specified, it is assumed to be 1.

(b) "sPnFw.d" P is the scale indicator; s is &
scale factor (explained below):; and n, w
and d are defined in specification (a).

(c) "mX" (alphabetic X) X is the skip indi-
cator, and m is the number of columns to be
skipped.

{d) "/" (slash) indicates "go tc the next data

card,"

Depending on its location in the format state-~
ment, the "/" will either direct the program
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to go immediately to the next card (ignoring
any further information on the current card)
or skip one card altogether. For example,

if a format begins with "/", the program wili
automatically skip the first card, read the
second, skip the third card, etc. If a
format ends with "/", the program will auto-
matically read the first card, skip the sec-
ond, read the third card, etc. (See Examples
ii, iid, v, vi.)

"//" indicates "go to the card after next."

Two slashes "//" will direct the program to
skip two cards. Any number of slashes may
be used.

The format is keypunched beginning with a
left parenthesis, a sequence of specifica-
tions, and closed by a right parenthesis.
Specifications (a), (b), and (c) are followed
hy a comma, except preceding a slash or
right-hand parenthesis. Blank columns within
the format are ignored. Columns 1-80 may be
used unless otherwise specified.




Exanples:

(i)

(i)

(iii)

(iv)

(12Fr3.0,F4.0,11F2.0), punched in the first 20 columns
of the variable Format Card, will describe 12 three-
column fields followed by 1 four-column field, followed
by 11 two-column fields. Each data card will be read
according to this format.

{12F3.0,F4.0,11F2.0 /), punched in the first 22 columns,
will describe the same rields as in Example (i), but
will also instruct the program to read the first card,
skip the second, read the third card, skip the fourth,
etc.

Two slashes at the end
ees,11F2.0 //)

will instruet the program to read the first card, skip
the next two cards, read the fourth card, skip the next
two, read the seventh card, etc.

(/12F3.0,F4.0,11F2.0), punched in the first 21 columns,
will describe the same fields as in Fxample (i), but
will also instruct the program to skip the first card,
read the second, skip the third card, read the fourth,
etc,

Two slashes at the beginining
(//12F3.0'l.o

will instruct the program to skip the first two cards,
read the third, skip the next two, read the sixth card,
skip the next two, etc.

(10x,F6.0,2X,2F3.0), punched in the first 19 columns,
will instruct the program to direct entry of data from
each card as follows:
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Skip 10 columns.

Pick up a six-digit field in Col. 1li-1l6.

Skip 2 columns.

Pick up 2 three-digit fields in Col. 19-21 and
22-24,

(v) (5X,2F6.0,F1.9,3X,F5.0 /5X,F6.0), punched in the first
32 columns, will instruct the program to direct entry

of data from each pair of cards as follows:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

(9)

Skip 5 columns.

Pick up 2 six-digit fields in Col. 6-11 and 12-17.

Pick up a one-digit field in Col. 18.

Skip three columns (Col. 19-21).

Pick up a five-digit field in Col. 22-26.

Go to second data card.

Skip 5 columns.

Pick up a six-digit field in Col. 6-11 of second
card,

Repeat for each pair of data cards.

(vi) (5x,2r6.0,F1.0,3X,F5.0 //5X,F6.0,/F4.0,2X,F1.0},
punched in the first 47 columns, will instruct the pro-

gram to direct entry of data from each set of four cards

as follows:

(1)-(5) sSample as Example v.

(6
{(7)
(8)

(9)
(10)

(11)
(12)
(13)

Skip second card and go to third card.

Skip 5 columns.

Pick up a six-digit field in Col. 6-11 of third
card.

Go to fourth card.

Pick up a four-digit field in Col. 1-4 of fourth
card.

Skip 2 columns.

Pick up a one-digit field in Col. 7.

Repeat for each set of four cards.

SCALING

Scaling may be indicated by using either the "nFw.d" speci-

fication or the "sPnFw.d" specification. This specification

will not often be required.
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"nFw.d" Specification:

When the decimal point is not punched, the 4 of the above _
specification instructs the program to divide the whole num-
ber picked up by 1od. For example, F6.1 will specify that
the number picked up in a six-column field be divided by 10,
F6.2 will specify division by 100, and F6.6 will specify

division by 1000000.
Stored number = punched number /1od.

When the decimal point is punched, d is ignored.

Examples:

Punched Format Stored
Number Specification Numbex
2468 F4.0 2468.0

3691 F4.1 369.1
4810 F4.3 4.810
4911,32 F7.0 4911.32
4911.32 F7.4 4911.32
172115 F6.6 0.172115

The entire format for these specifications might be punched as:

(F4.0,F4.1,F4.3,F7.0,F7.4,F6.6)

"gPnFw.d" Specification

Whether the decimal point is punched or not, the s of the
above specification instructs the program to divide the num-
ber picked up by 10, For example, 2PF6.0 will specify di-
vision by 100, -2PF6.0 will specify division by .0l.

Decimal point punched,

Stored number = punched number /10°%, -8 < s < 8

Decimal point not punched,

Stored number = punched number /10s+d

16A
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Examples

Punched Format Stored
Number Specification Number
7432 1PF4.0 743.2
74.32 -5PF5.0 7432000.0 i
7432 2PF4.3 .07432
7432 1P2F2.0 7.4 & 3.2
7432 2P2F2.1 0.074 & 0.032
7432 OPF4.1 743.2
7.432 -3PF5.0 7432.0

The entire format for these specifications might be punched
as: (1PF4.0,-5PF5.0,2PF4.3,1P2F2.0,2P2F2.1,0PF4.1,-3PF5.0) !

Mixed "nFw.d" and "sPnFw.d" Specifications:

Once the sPnFw.d specification has been used, it will hold
for all Fw.d specifications to the right of it until another
sPnFw.d is encountered.

If the sPnFw.d specification is not necessary to the right of
its occurrence within the variable format statement, then
OPFw.d should be used for the next specification to the right,

which will hold then for the remaining specifications.

Examples:

The program interprets the last field as -6PF4.0.

The program interprets the last field as F3.0.

(ix) (1PF3.0,F2.0,0PF3.1,F4.2,F4.0)

The program interprets the second field as 1PF2.0.
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2.

I-type Variable Format

This format is required for programs designed to process
only integer values. The specification is "nIw", where w
is the width of the field (includes sign if punched), and
n is the number of fields (assumed to be 1 if not punched).
All data must be signed (+) or unsigned integers with no
decimal point punched. Examples corresponding to those
given for F~type are:

(i) (1213,14,1112)
(ii) (1213,14,1112 /)

cee, 1112 //)
(iii) (/1213,14,1112)

(//1213,...

(iv) (10X,16,2X,213)
(v) (5X,216,11,3%X,15 /5X,16)
(vi) (5X,216,11,3X,15 //5X,16 /14,2X,11)

No scaling is permitted with I-type format.

A-type Variable Format

This format is required for programs designed to process data
with alphabetic, numeric, or special characters, or combina-
tions of these. The specification is "nAw", where w is the
width of the field, 1 < w < 106, and n is the number of fields
(assumed to be 1 if not punched), Each specification of a
field results in a computer word consisting of exactly 10
characters. When w < 10 the characters are positioned in

the left of the field and the remaining characters are

filled in with blanks. The following examples illustrate
certain rules.

18A




IIC.

Punched Format Stored*
Data Specification Data _
12.0 A4 12.0bbbbbb
AGE A3 . ACGEbbbbbbb
CANCER A6 CANCERbDbLDL
$ Al $bbbbbbbbb
X+Y=A A5 X+¥=Abbbbb
pX,#R,DY A8 DX, #R,DYbb

AGE A6 bbbAGEbbbb

*bh indicates blank character

variable OQutput Formats

All the qtatistical programs use Variable Format Cards
to describe the input data; a few require their use to de-
scribe output data, that is, data to be printed, punched, or
written on tape by the computer. The function of the Variable
Format Card is the same for input or for output: it is a de-
scription of the data in the medium external to the computer.
Input and output formats are identical except for the follow-
ing minor differences:

1. In F-type formats ("nFw.d" specifications), the decimal
point is present (except when d=0) in the output medium,
and a column must be allowed for it.

2. In using the scale factor specification of the form
"sPnFw.d", the external representation of the number is
10° times the internal number. Thus, if the internal
number is -15.9357, a specification of 2PF9.1 would give
"bb-1593.6" in the external medium (punched, printed, or
tape output).

3. Each "line" of an input format for cards or of an output
format for punched cards must not exceed 80 characters in
length. Each "line" of an input format for an alternate
BCD input tape or of an output format for printing or for
a BCD output tape must not exceed 136 characters in length.

4. Position 1 of the printed line is used to control paper

spacing and normally should be left blank (to produce
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single spacing) by using "1X" as the first specification
of the format. (Thus, when printing, only 135 positions
are actually available to contain information.) If double
spacing is desired, it may be obtained by using "1HO" in-
stead of "1X".
Note: Care must be taken to a2llow sufficient width for
the maximum size number that may be described by
the format specification. (In describing input
formats, this is essentially automatic because
it is known how many columns of a card are de-
voted to a particular number.)
Example: Suppose it is desired to write an output format to
print 27 signed numbers in F-type format to 4 decimal places,
the maximum absolute value of the first 13 being less than
1C00 and of the last 14, less than 50. The specification
13F10.4 allows room in each number for: 1 space, sign, 3
digits before the decimal point (< 1000), the decimal point,
and 4 digits to the right of the point. This gives 130 char-
acters on the first line, plus 1 for position 1 (for spacing
control), and the first line is filled. Similarly, 14F9.4
may be used for the last 14 numbers. A new line is started
by the slash ("/") in the format statement. If the spacing
control is to be a double space before printing the first line
of the group and single spacing within the group, then the
complete format would be (note the use of "1X" in line 2):

(1HO, 13F10.4/1X,14F9.4)

If it is desired to separate the numbers by more than one
space, the following format might be used (three lines will
be necessary):

f1HO,11F11.4/1X,2F11.4,19F10.4/1X,4F10.4)

For further control of line spacing in output formats, n con-
secutive slashes will produce n-1l blank lines.
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IID. Finish Card

This card will notify the program that the entire job
ig finished. The program will complete its computations
and will return control to the system monitor.

The preparation of this card is as follows:

Col. 1-6 FINISH
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III. Preparation of System Cards

The system control cards listed in this section are

described in detail in the User's Manual.
A. Job Card

See User's Manual section 3,1.1.1 THE JOB CARD.

B. REQUEST Card
See User's Manual saction 3.1.1.13 THE REQUEST CARD.

C. LIBCOPY Card

See User's Manual section 5.1.1 BINARY LIBRARY (re-
placing CSCBIN with STATBIN).

i e — i

D. LGO Card

See User's Manual section 3.1.1.5 THE PROCRAM CALL
CARD.

22A
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IVv. Examples of System Cards

A.

1.

Job Card

7777,JONES,CMEGC00, T109.
CM field length = 6000C (octal)
time limit

i

100 seconds fdecimal)
1 (decimal)

priority level

111.1,SMITH, P5,T64,L1100.

CM field length = 4000 (octal)

time limit 64 seconds {decimal)
5 ({(decimal)

1100 lines {decimal)

]

priority level

line limit

33333.BROWN,CM50000, T85,P10,L33006.
CH field length = 500090 (octal)
time limit

85 seconds (decimal)
10 (decimal)
3300 lines {approx. 50 pages) (decimal)

priority level

line limit

LIBCOPY CARD

1. LIBCOPY(STATBIN,LGO, BMD8YV)
2. LIBCOPY(STATBIN,LGO,WRAP)

Typical Deck Set-up

Jobcard with,CM70000,P5,T32,L1100.

LIBCOPY(STATBIN,LGO,WRAP)

1GO.

7--8--9 {end-of-record card, :.ultiple-punched in column 1)
(program ccntrol cards and data)

6-7-8-9 (end-of-information card, multiple-punched in
column 1)
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D.

Source Library

If a source listing of the program is needed, the
source decks are contained in the COMMON file named
STATLIS.

The following example shows how to obtain a
source listing of, compile and execute program BMD3R.

Jobcard with CM77000,L3300,T64.

COMMON (STATLIB)

EDITSYM(C=COMPILE,OPL=STATLIE}

RETURN (STATLIB)

RUN(S, ,,COMPILE;

150,

7-8-9 (end-of-record, multiple-punched in celumn 1)

*COPY,BMD3R

7-8-9 (and-of-record, multiple-punched in column 1)
(program control cards and data)

6-7-8-9 (end-of-information, multiple-punched in
column 1)

For further details of the Source Library see the
User’s Manual, Section 5.1.2. SOURCE LIBRARY.
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1. Program Name: BMD5D
{ 2. Central Mem .,y (CMj: 65000

, 3. General Description

a. This program provides a method by which graphs and histograms can
be produced.

b. OQutput for this program includes:
1) GRAPHS. Two methods of plotting are available:

a) This first method gives a one-page graph which has 50 units
vertically and 100 units horizontally. The points are
automatically scaled to conform tc these dimensions, and
a scale is printed both horizontally and vertically. The
points (data cards) need be in no special arder.

b) The second method gives a multiple-page graph with as
many units vertically as there are values of the base
variable. The values of the base variable (data cards)
must be ordered and consecutive. The base variable is
not scaled. The cross variables are scaled by the computer
to conform to a horizonta: dimension of 100 units.

2) HISTOGRAMS

A one-page histogram can be produced, with a maximum of 34
intervals. The width of the interval must be specified; how-
ever, if the specifiec width would result in more than 34
intervals, the program will print coémhments to this effect and
will compute a new width which will give exactly 34 intervals.
Scales are printed on the vertical and horizontai axes.

c. Limitations per problem:

1) p, number of original variables (1 < p < 500) i

2) n, number of cases (2 < n < 15000)

3) q, number of variables added to the original set after
transgeneration (-49% < q < 499)

L) p+g total number of variables (I < p+q < 500)

5) (prq)n total number of data (2 < {(p+rq)n < 15000

6) m, number of Transgeneration Cards (0 < m < 999)

7) k, number of Variable Format Cards (1 < k < 10)

d. This proaram allows transgeneration. Codes 0Ol-14 of the trans-
generation list may be used.

L. Order of fards i

Cards indicated by letters enclosed in parentheses are optional,
A1l other cards must be included in the order shown.
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a. Job Card - IIT A
(b.) REQUEST Card(s) * - II1I B
4 c. LIBCOPY Card * ~ IXII C
d. LGO card #% « III D)
e. 7-8-9 Card (multiple-punched in column 1)
f. Problem Card
g. F-type Variable Format Card(s) #* - II B)
(h.) Data Input Cards #H - ) B)
(Place data input deck here if data is from
rards)
(i.) Standard Transgeneration Card(s) (%% « 1T A)
- j. Selection Card 7
g k. Heading Card(s) . Repest from each
] (1.) Cross=Variable Card_ graph or histogram
:
g Rapeat f. through (1.) as desired
5
g . e
: m. Finish Card (# - 11 D)
% n. 6-7-8-9 Card {multiple-punched in column 1)
i 5. Preparation of Cards Specific for this Program
:
: f. Problem Card

Col. 1-6  PROBLM
7-12  Alphanumeric problem name
13-15  Number of originai variables (1 < p < 500)
1620  Number of cases {2 < n < 15000)
21-23  Number of Selection Cards
24-27  Number of variables added to original set after
transgeneration (-499 < q < 499)

Note: (2 < {p+q)n < 15000)

28-65 Leave blank.
66-68 Number of Transgeneration Cards (0 < m < 999)
69-70 00 Data input from cards

08 Data input from logical tape unit 8
71-72  Number of Variable Format Cards (1 < k < 10)

j. Selection Card

A Selection Card has seven purposes:

1) 7To indicate whether a list of the data input is desired.

2) To indicate whetker a graph or a histogram is to be produced.

3) To indicate the base variable of the graph or histogram,

4) To indicate tke number of lines. of heading desired for each
graph or histogram,

5) T. indicate for graphs how many variables are to be plotted
against the base variable. (< 14)

6) To indicate for graphs the choice of the type of graph.

7) To indicate for histograms the width of an interval.

## - PREFACE te the CDC STATISTICAL PROGRAMS
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! If the Selection Card specifies that a graph is to be printed, the
: Heading Card is followed by a Cross-Variable Card which indicates

f the cross variables to be plotted agairst the base variable and the
’ symbols used for each cross variabie.

Cel. 1-6  SELECT :
7  Number of lines in a heading. Each Heading Card
specifies one line of printed output. The maximum
number of lines allowed in the heading is two. (See

_ card k.)
6 0 Listing of input data is not desired
1 Listing of input data is desired.

9-10  Number of cross variables to appear on this graph
(maximum is 14) ‘

i1=13  Index of the base variable. On graphs, the base
variable wili appear on the vertical axis. On
histograms, the base variable will appear on the
horizontal axis,

1k=2l:  Form of the graph or width of interval if a histogram.

Col. i4-15 01 If a one-page graph is desired
-1 If a multiple-page graph is desired, or
Col. MW-2L idth of the interval for a histogram
(punch the decimal point).

k. Heading Card(s)

Col. 1=-72  Punch the desired heading. Each card is a line of
the heading. There must be at lease one Heading Card,
PR but no more than two, per ygraph or histogram.

(1.) Cross-Variable Card

The Cross-Variable Card is punched as follows (for graphs only,
not histograms)., The cross variables specified to be crossed
with one base variable will appear on one graph; the cross vari-
ables will appear on the horizontal axis.

Col. 1-6  CRSVAR
7-9 Index of the Ist cross variable
10 Symbol for the lst cross variable (see below)
11-15 Leave blank.
16-18 Index of the 2nd. cross variable
19 Symbol for the 2nd. cross variable
20-2L  Leave blank.

61-63 Index of the 7th cross variable .
64  Symbol for the 7th cross variable
65-69 Leave blank.
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The symbols to be used for each cross variable must be specified.
Allowable symbols are:

.y~ JKLMNOPQRSTUVWXYZ*

The following symbols may not be used because they have been used to
represent ties (more than one point occurring at the same coordinates):

Symbol No. cf Points Symbol No. cf Points Symbol No. of Points

2 2 8 8 3 [
3 3 9 9 F 15
4 b A 10 G 16
5 5 B 11 H 17
6 G c i2 I 18
7 7 D 13 / more than 18

If there are more than seven cross variables, continue punching a
second card in the same manner

Col. 1-6 CRSVAR
7-9 Index for the 8th cross variable
10 Symbol for the 8th cross variable
11-15 Leave blank.

61-63 Index for the l4th cross variable
€4 Symbol for the lhth cross variable
€5-69 Leave blank.

The maximum number of cross variables for a specified base variable
is 14,

Ffor a brief description of the computational procedure, refer to the
Biomedical Computer Programs manual,
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V. Program Name: BMD2D

2. Central Memory (CM): 75000

3. General Description

a. This program computes simple correlation coefficients, averages
and measures of dispersion on entering variables and/or trans-
generated variables,

A special feature of this program is the selection of cases
from the input data by specifying a Boolean expression; i.e.,
case is accepted if it is in agreement with tha expression;
otherwise, the case is skipped. The expression consists of
variables and constants involving relationships of equality or
inequality written in a logical form using the operations

AND and OR.

b, OQutput from this program includes:

1)  Sums

2) Means

3) Standard deviations
L) Correlation matrix

Optional output includes:

5) Cross-product deviations

6) Vvariance-covariarce matrix

7) One-page cross-tabulation plots of any two variables,
automatically scaled to 50 (vertical) by 100 (horizontal)
character spaces or units.

c. Limitations per problem:

1) p, number of original variables (2 < p < 135)

2) n, number of original cases (2< n< 99,999)

3) j, number of Plot Selection Cards (T)_<_ j < 99)

4k) gq, number of variables added to the original set after
transgeneration (-133 < q < 133)

5) b, number of Case Selection Cards (0 < b < 9)

6) m, number of Transgeneration Cards (0 < m

7) k, number of Variable Format Cards (1 < k

o
~—

d. Tha program allows transgeneration of the input data. Codes
01-16 and 41 of the transgeneration list may be used.

4. Order of Cerds

Cards indicated by letters enclosed in parentheses are optional. All
other cards must be included in the order shown.

a. Job Card 5# - II1 A;
(b.) REQUEST Card(s) ## - 111 B
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c. LIBCOPY Card §** - I1I C;
b, LGO Cerd ' ' LM - III D
e. 7-8-9 Card (multiple-punched .. column one)
f. Problem Card '
(9.) Standard Transgeneration Card(s) (% - IT A)
(h.) Case Selection Card(s)
i. F-type Variable Format Card(s) # - II B)
(j.) bsts Input Card * - 1B)
(Place data input deck here if data
is from cards)
(k.) Plou Selection Card(s)
Repeat f. through (k.) &s desired.
{. Finish Card (#* - 1I D)

m., 6-7-8-9 Card (multiple-punched in column one)
[

5. Preparation of Cards Specific for this Program

f. Problem Card

Col. 1-6 PROBLM
7-12 Alphanumeric probliem name

13-15 Number of original variables (2 < p < 135)

16-20 Number of original cases (2 < n < 99999)

21-22 Number of Plot Selection Cards; if none,

leave blank. (0 < j < 99)

23-26 0000 No variables added to, or subtracced
from, the original set after trans-
generation

+q q variables added to the original set
after transgeneration (2 < p + q < 135)

-q q variables subtracted from the original
set after transgeneration

27-28 00 No Case Sslection Cards

+b b cards used for Boolean expression;
case selection occurs after trans-
generation (b < 9)

-b b cards used for Boolean expression;
case selection occurs prior to trans-
generation (|b]| < 9)

29-390 NO if matrix of cross products is not |
desired ‘
31-32 NO if covariance matrix is not desired i
33~34 NO if aiternate input tape is not to
be rewound

35-65 Leave blank,
66-68 000 No transgeneration
m m Transgeneration Cards (0 < m < 150}
69-70 00 Data input from cards
08 Data input from logical tape unit 8
71-72 Number of Variable Format Cards ()} < k < 10) |
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(h.) Case Selection Card(s)

It is often useful to select cases if the value of a parti=
cular variable is less than some constant, greater than
some constant, equal to some constant, etc. Symbolically,

S Q<
et e

(1
(1
(1

#VvA
OoOOo

where I is the index of somc variable. To select only those
casas where the values of a variable are betwezn two cone
stants involves the operation AND.

v{I}) > C AND V(I) < B

To select only those cases where either of two variables
must satisfy a relationship involves the operation OR.

v(I) > COR V(J) < B
Perhaps a more compiicated expression is desirable, e.g,,

(v(I) > A) OR (v(J) < B} AND (V(K) =¢), ...

According to ruie. the entire Boolean expression is either
true or false for the case being tested, It is examined
from left to right. If an OR is encountered, and the
expression preceding the OR is true, the entire expression
is considered to be true for this case, and the case is se-
lected for inclusion.

Since parentheses cannot be used for compound AND/CR
expressions, AND is assumed to precede OR. The statement

WORXAND YOR Z
will operate as
W OR (X AND Y) OR Z,
A Case Seiection Card is written as a sequence of con-

ditlons separated by an operation. A condition is s
variable and a constant separated by a relationship.

Variables: A variable is specified by the alphabetic V and
the variable index; V(100), v(010), v(149), v(008). The
three-digit index is necessary; it is enclosed by parenthe-
ses.

Constants. Constants are specified by their literal value,
e.g., -22.43, .99090, 1.0000, .00009. Five numeric
characters with a decimal point are allowed. If the
sign (+,-) Is used. then only four numeric characters
are allowed.

J1A
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Reletionships: Relationships are specified by using the
following two=charscter codes: GT (grester .han),
LT (less than), GE (greatsr than o equel to), LE
(l;ss than or equal to}, EQ (equal to), NE {not equal
to;}.

Operations are specified by using ths follow-

Operations :
AN (and), OR (or), ** (end

ing two-character codes:
of expression),

NOTE: (not greater than) ~ - LE
(not less than) ~ -~ - QE
not greater than or aqual to) == LT
not less than or equal to) - - 67

Excmples:

1) (V(002NEV(100) ik

The caze is accepted if variable 2 1is not
equal to variable 100,

it) - (v(010)GE100.00)AN(V(010)LT200,00)**

fhe case is accepied if variable 10 is greater

than or equal to 100.00 and variable 10 is

less than 200.00.

The preparation of the Case Selection Card is as
foilews:

Col, -3 (V(
46 Three~-digit variable index

7 )
8-9 Two-charscter reiationship

10-11 v(
i2-14 ;hree-digit varisble index

15
[lOvlg Constant (Keypunch decimal)}
] )
17-18 Two-character operstion

This format is repcated four times per card endin
in Column 72. The maximum number o? cards 1s niné,

The last operation of the expression must be **, There-
fore, the user may specify from one to 36 conditions,
each condition followed Ly an operation, the last
operation being *%,

(k.) Plot Selection Card(s)

Col. 1-6 PLOTSL
7-9 Index of the base variable
(X - axis)
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10-11 Number of variables to be cross-plotted with this !
base variable { < 20) !

12-14  Index of the Pt variable to be cross- !
plotted with this base variable i

i 15-17 Index of the zﬂﬂ variable toc be cress-
; plotted with this Lase variable

69-71 Index of the 20Eb variable tc be cross-
plotted with this base variable

fach Plot Selection Card is independent., The same
or different base variables may be specified on
additional cards. The maximum number of Plot Selection

Cards is 99,

6. For a brief description of the computational procedure,
refer to the Biomedical Computer Programs Manual,
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